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Mr. Doug Sherwood
Hanford Project Manager
U. S. Environmental Protection Agency
712 Swift Boulevard, Suite 5
Richland, Washington 99352

Mr. Roger F. Stanley, Director
i-Party Agreement Implementation

State of Washington
Department of Ecology
P. 0. Box 47600
Olympia, Washington 98504-7600

00:34355
9401571

2 FEB 2 2 1994 0

Cn

Dear Messrs. Sherwood and Stanley,

QUARTERLY PERFORMANCE EVALUATION (PE) RESULTS

Enclosed are the PE results and corrective actions received from the
laboratories supporting Hanford. This submittal includes the results from the

following laboratories:

* Battelle Pacific Northwest Laboratories, Richland, Washington
* Westinghouse Hanford Company, 222-S Laboratory, Richland,

Washington
* DataChem Laboratories, Salt Lake City, Utah
* Ortek Environmental Laboratory, Green Bay, Wisconsin
* Martin Marietta Energy System, Incorporated, K-25 Laboratory, Oak

Ridge, Tennessee
* Maxwell Laboratories, S-Cubed Divsion, San Diego, California

Overall, the evaluation has not identified any significant problems with the

laboratories' performance, with the exception of the WHC's 222-S Laboratory
performance on the Contract Laboratory Performance metal results. 222-S is

currently working on solutions to correct this problem. If you have any
questions, please feel free to contact Donna Wanek of my staff on
(509) 376-5778.

WMD:DMW

Enclosure

cc w/encl:
B. A. Austin, WHC
B. Mauss, Ecology

Sincerely,

23242 June M. Hennig, Dire tor
ste Management Division

FEB V4
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Department of Energy
Richland Operations Office

P.O. Box 550
Richland, Washington .99352
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PERFORMANCE EVALUATION SUMMARY SHEET

Laboratory: Battlle Pacific Northwest Laboratory

Number Acceptable Number Analyzed % Acceptable

WP-030 (325 Lab.)

44
20
52

WP-030 (3708 Lab.)

45

EPA/CLP Score

EMSL-LV QB4 FY93

Metals
Organics

EMSL-LV QB3 FY93 (Remedial)

Metals

EMSL-LV QB3 FY93

Organics

EMSL-LV Acceptance
Range (%)

% of EMSL-LV
True Value

% of al1
Participating
Laboratory's
Grand Average

April 20, 1993

Alpha
Uranium
Beta
Sr-89
Sr-90

June 4, 1993

Tritium

56.2
82.0
73.6
78.8
70.0

to
to
to
to
to

143.8
118.0
126.4
121.2
130.0

82.7 to 117.3

June 11, 1993

Co-60
Zn-65
Ru-106
Cs-134
Cs-137
Ba-133

42.0
83.2
82.5

0.0
0.0

82.5

to
to
to
to
to
to

158.0
116.8
117.5
274.0
274.0
117.5

July 23, 1993

42.0 to 158.0
72.1 to 127.9

PE sample

Metals
Inorganic
Organic

Metals

48
20
54

91.7
100.0

96.3

48 93.8

85.5
91.1

71.4

PE Sample

60.0

95.1
94.2
92.5
89.4
97.7

92.2

97.9
98.5
98.7
97.6

101.8

94.6

86.7
105.2

87.7
73.4
93.4

103.7

87.2
100.7
100.4
68.1
81.1

106.1

Alpha
Beta

64.5
76.7

80.2
111.6



bcc: AG King
JM Latkovich
SA Schubert
TM Stram, Jr. / DOE *1 a el
MW Urie Z?. Iri a ll elle
Project File/T5-CLP Pacific Northwest Laboratories

(93 -09170)- (93-09172) Battele Boulevard
Quarterly File P.O.Box999
File/LB Richiand, Washington 99352

Telephone (509) 37 2-0398

November 17, 1993

Dr. Larry C. Butler, Supervisor
Performance Evaluation Program
Quality Assurance Research Branch (QAB)
Quality Assurance and Methods Development Division (QAD)
Environmental Protection Agency
944 East Harmon
Las Vegas, Nevada 89119

Dear Dr. Butler:

REQUEST FOR INVESTIGATION OF REMEDIAL PREDICTION INTERVA.S

Battelle, Pacific Northwest Laboratories Analytical Chemistry Laboratory (ACL)
submitted results to you for Remedial QB3/FY93. The ACL obtained a score of
71.4% for this study. As you are aware, scores below 75% are considered
unacceptable.

The ACL conducted a thorough investigation into performance for the Remedial

study and was unable to detect any errors. I would therefore ask that you
reevaluate the prediction intervals stated for this study to further ensure
their adequacy.

This request is based upon the following information:

1. The ACL prepared and analyzed the Remedials along with the QB4/FY93 PEs.

The QB4/FY93 PEs scored 85.5% (acceptable) with only silver and lead in
Waters 1 and 2 showing a potential laboratory problem. These analytes
did not fail in the Remedials; however, completely different analytes
did fail. The two studies, therefore, conflict with each other.

2. The ACL prepared all samples in duplicate. The ACL also prepared all

samples by two different techniques: one, the CLP beaker digestion; the
other, a closed-vessel digestion using the same acid additions as the
beaker. Furthermore, the ACL ran all samples on two different ICP

systems. All Remedial Water 2 results obtained (8 data points) failed
for Al, Cr, Co, Mn and V, which is quite unusual. Reanalysis by GFAA
for Ag, Pb, Sb and As were performed, and results indicated that the

laboratory had a correctable problem with As and Ag; Sb and Pb are still
under investigation. None of these analytes showed problems in the

aim_ Remedial Waters; again this is unusual.

00-003



Dr. Larry C. Butler **e ame
November 17, 1993
Page 2

3. The ACL compared its results to that obtained by the Westinghouse
Hanford Company 222S Laboratory. Both laboratories show similar low
bias on Remedial Water 2 for Cr, Co, Mn and V. Both laboratories also
show unusually low bias for Hg in Water 1.

Investigation of 1 through 3 above indicates that a problem exists with
Remedial Water 2 and potentially with Hg in Water 1. Considering that
multiple samples, multiple preparative procedures and multiple instruments
were used, the high failure rate seems suspect.

The ACL would appreciate your reevaluation of the prediction intervals given
for this remedial study. It is felt that an error may have occurred.

If you have any questions regarding the above or would like more information,
please contact me at your earliest convenience at (509) 372-0398. I look
forward to hearing from you regarding this issue.

Sincerely,

Kristine J. Kuhl-Klinger
QA/QC Manager
Analytical Chemistry Laboratory

KJK:pl

00-004



4ATER POLLUTCE. STJDY T UJ!M' .! 3

LABORATORY: 'ik015 ($T2,

SAIPLE REPORT Tau. ACCTP-AnCE WARVIn! pE"TOR'T1cz
ANALYTES NUMBEA VALUZ VALUO* LI?!ITS LI3.XS :LA 1

TRACE METALS IN MICROG'A4S ?R LITER:

ALUMINUNM

ARSENIC

BEEYLLIUM

CADIUM

COBALT

1 1C70 i1i0 996- 1310
2 3980 zLCo 337C- 4570

949- 125A
3522- 4U10

9?LE
Acc!?-;L!

1 2la 250 225- 3211 239- 320

I 61.2 63.0 3'1.!- 7tL.5

1 7.63 0.12 6.3C- 11.3
S 77.3 93.? 72.3- 11C

5(t.1- 71.5

6.50- q.79
62.2- 116

ACCP-*,L2
F07 ACCEP-k".3L7

1 0 a' 416- 536 431- 521
2 249 240 206- 275 21i- 266

- CHROMIUM

COPPER

IROK

rERCUROY

- fMANGANESE

- NICKEL

LEAD

1 59.9 62.C 49.2- 73.7
2 U63 460 378- 533

1 70.6 62.0 53.5- 6n.R
2 431 '110 365- 052

1 3e90 3600 335C- 1230
2 533 860 755- 963

1 0.935 2.953 Z.62S- 1.42
2 i.92 2.10 1.57- 2.75

i 21A0 2200 1953- 21150
2 222 221 196- 244

i 136 130 111- 150
2 1350 1300 1153- IU 51

1 75.6 79.2 62.7- 37.1
2 (400 453 393- 513

52.3- 71.6
397- 514

55.6- 67.R
377- 45 -

3160- 41?2n
791- 937

0.710- 1.32
1.72- 2.61

201- 2390
2T2- 238

116- 145
1210- 142i

C::EP: 9LZ

NTACC7PTtILE

Ax:EP7;9L!

-ACCrPT _

ACCEPTkBLE

ACC7?79L*
A::EPTARLE

ACCEPTA3L~

ACCEPTA 3L
A C EP 3LE

67.0- q2.9 ?C5~PTA L
U08- 401 CHECK FIR FRROR

SSASTD UPON THEORETICAL CALCUIATIOkS, OR A REFERENCE VALUE W4FN ICECESS.-cy.

PAGE 1

:11. r: 6/22/i3PERFO:'rANCE -77;LUA-!0N RZ?CaRT

ACCET-?-%LE
A := -.PT!?.*3L E
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PERFORnANCE EVALUATIO4 A:PORT

uATER POLLUTION STUDY NUMBFR WP030

LABORATORY: V!015_/ ' 5)

SAMPL! REPORT TRUE ACCEPTAWCE vARNING PERFORMSNCi
ANALYTES NUMBER VALUE YALU-* LIMIS L:MI7S EVALUATIO4

--- CET--C------------------------ ------- :------------------ ------------------------

TRACE METALS IN MICROGR.AMS PER LITER:

1 2n.9 23.0 14.3- 29.1
2 74.1 73.1 52.8- 9Q.6

1 7550 8000
2 14400 15000

7110- 9830
12700-174 n

16.1- 27.3
58.1- $1.3

7331- 8610
13300-16800

1 1190 1100 961- 1220 993- 1190 ACCEPTA3LE
2 302 243 209- 271 216- 23 NOT AZZEP7ASLE

3 137 116 79.4- 140
4 13.5 14.0 7.01- 20. 4

3 2. 44 2.39 1.8-- 2.16
4 9.90 9.75 7.90- 11.5

3 90.9 90.2 7C.7- 109
4 9.02 9.00 6.71- 11.3

3 < 20 6.48 3.34- 9.82
4 39.3 39.0 30.3- 47.9

3 4.7 4.01 3.01- 4.99
4 53.6 51.0 41.4- 60.1

3 65.S 66.0 51.5- 76.5
% 12 192 149- 2 5

87.2- 133
e.73- 1P.7

1.95- 2.92
8.25- 11.0

75.5- 103
7.29- 13.7

AZZEPTA3LZ
ACC PT ABLE

ACCEPTABLE
ACCEPTA4L7

ACCEPTA9LF
ACCEPTABLE

4.04- 0.12 UNUSABLE DATA
32.6- 45.6 AOZEPTASLt

3.26- 4.73
43.8- 57.7

54.7- 73.3
156- 105

MINERALS IN MILLIGRAIS PER LITER: (EXCEPT AS NOTED)

3 8.59 8.70 8.31- 0.05
ti 5.99 6.10 5.96- 6.22

SPEZ. COND.
(UMHOS/CM AT 25 Z)

8.40- S.96
5.99- 6.19

AC:EPTASLE
ACCEPTAOLE

ACC?!?TA3LE
ACFP:A SLE

ACC! PTA3LE
AZ:EPTA3LE

1 266 253 226- 274 232- 268 A::EPTA3L3
2 895 868 819- 916 831- 904 ACCEPTABLE

- BASED UPON THEORETICAL CALCULATIONS, CR A REFERENCE VALUE VMEN NEZESSAPY.

PAGZ 2

00-136

SELENIUM

VANADIUM

AZZErP'.kBLE
ACZEPABLE

A::!P7ABLE
ACCEPT,3L E

ANTIMONY

SILVER

THALLIUM

MOLYBDENUM

STRONTIUM

TITANIUM

PH-UNITS

D ATZ: 6 / 2 2/ 3
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PE?73RMANCE EVALUATI"N R7PjRT

EATER POLLUTION STUDr NUnB!R VPC30

LABORATORY: VA015 (32r4/h)
SA.PLE REPORT T.UE ACCEPAFCE VARHIN PERFT3?.ANcE

ANALYTES NUMBEE TALUE YALUE* LIMITS LIMITS ETALUITIO!I

INEAALS IN !ILLIZRA, S PER LITER: (EICEPT AS NOTE')

1 3.65 3.59 3.00- 4.47
2 78.9 80.9 73.4- 90.2

1 16.5 16.1 14.0- 18.1
2 5.64t 5.614 U.81- 5.32

1 16.6 15.9 14.0- 17.9
2 67.9 65.6 59.6- 72.0

1 3.0 2.60 2.05- 3.22
2 19.5 19.0 16.2- 21.9

1 55.7 5!1.3 48.2- 59.1
2 180 175 166- 191

3.18- 4.29
75.5- 3.1

14.5- 17.6
5.f3- 6.13

14.5- 17.4 E
51.2- 70.1

2.19- 3.08
16.9- 21.1

40.6- 57.9
170- 298

1 2.140 2.40 2.09- 2.65 2.16- 2.58
2 0.260 0.230 0.175- 0 .2R 6 P.189-0.272

*ULrATE 1 9.06 9.10 6.48- 11.1
2 40.9 42.0 35.2- 43.1

NUTRIENTS IN 4ILLIRA!S PER LITER:

AMMONIA-NITR3GEWN

NITRATE-NITROGEN

ORTHOPHOS?HATE

1 5.30 5.50 4.35- 6.65
2 4.30 9.30 7.90- 11.6

1 33.2 31.0 27.5- 41.2
2 6.77 7.10 5.70- 8.43

1 0.773 1.530
2 0.083 0.090

7.10- 10.8
36.8- 46.5

'.62- 6.37
5.25- 11.2

20.0- 38.7
6.03- 6.10

0.692-0.951 0.720- .Q29
.0617-0.122 .0689-0.115

APccPr.5LE
ACCEPTA3LE

ACCZPTABLE
A::CEP-A3LE

A :EPTA9LT

ACCEP7A9LE

AC:PTA3LE
A= PTA9LE

ACCEPTABLE
ACCEPTABLE

AC:EPTABLE
ACCEPTABLE

ACC7PA3LE
Ac::PTX3LE

ACCEP7AIL!
AC P TA SLE

A::EPTASLZ
ACCEPTASLE

- BASED UPON THEORETICAL CALCULATIONS, OR A REFERENCE VALUE VHEN WF:ESs3kY.

PAGE 3
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CALCIUM

MAGNESIUM

SODIUM

POTASSIUM

CHLORIDE

FLUORIDE

r

DATE: 6/2'-/?3



PERFOR1ANCE EYALUA7ION R'?OR? D

WATER P3LLU!ION STUDY NUSE? W2030

LA83RATORY: W1015 Z .IA4-)
--------------------------- ------------------------------------------------------

SA&PLE REPORT TRUE ACCEPTAnZE WARNIG P!R3FRMACE
ANALYTES NU1BER VALUE VALUE* LIMITS LINITS EVALUATI34

DEMANDS IN nILLIGvAkS PER LITER:

1 ?.20 8.61 7.22- 10.2
2 1U.7 111.0 11.9- 16.3

7.61- 0.30
12.5- 15.7

ACCEP7ABL3
ACC-rP-,ALE

PCD'S IN nICROGRAMS PER LITER:

PCB-AROCLOR 1016/1242

PCB-AROCLOR 1232

2 5.11 4.29 1.86- 5.'l 2.35- 5.22 C!ECK FOR ERROR

1 1.39 1.43 0.657- 1.79 0.530- 1.6a1 ACCFPTABLE

PCB'S I4 ,OIL IN ILLIGEAZS PER IILOGRAI:

PCB IN OIL- 1016/1242

PCB IN OIL- 1260

1 15.7 21.5 5.04- 27.6 7.92- 24t.7

2 42.7 35.6 7.82- 57.8 lu.2- 51.4u

PESTICIDES IN IICR3GRA!S PER LITER:

3 3.329 0.964
El 4.95 9.48

3.469- 1.32 0.575- 1.21 NOT A=7EPrA3L!
5.36- 12.4 6.26- 11.5 NOT ACCEPTAFLE

1 0.112 1.159 .2344-0.214 .0572-0.1?1
2 0.386 0.444 .0957-0.577 0.156-0.517

1 0.087 0.121 .3572-0.163 .0704-0.153
2 0.472 0.553 0.270-C.750 0.330-0.590

A CC P-A FLE
AC:!P7ALE

AC:EP7A9LE
ACCEPTASLE

S BASED UPON THSORETI:AL CAL::ULATIONS, OR A R7FErpNE9LEWE NE SRy.

PAGE 4

DA7E: 6/22/93

TOC

4C::rPrASL!

kZ--EP-,.3LZ

CHL3RDANE

ALDRIN

DIELDRIN

00z2138



PERFORIANZ EVALUATION R?/017

WATER POLLUION STUDT NUm3ER ?030

LABORATORY: zA015 4

SAIIPLE REPORT TRUE ACCEP-ANCE VARnING P!RTORMANCE

ANALYTES NUMBER VALUE TALUE* LIRITS LIrITS EVALUTION

PESTICIDES IN MICROGRANS PER LITER:

1 0.167 0.216 .0863-0.217
2 C.581 0.626 0.334-0.S55

1 0.084 0.131 .3562-0.111
2 C.418 0.495 0.228-0.599

0.115-0.288
0.432-0.799

.T706-0.17
0.21e-0.539

1 0.130 .186 .0628-1.294 .0905-3.257
2 0.464 *.576 0.252-0.34 0.326-0.770

1 0.150 A.157 .0o90-%.221 .0706-0.199

2 0.507 0.514 0.180-0.715 0.247-0.15U8

AZZ7PTASL
ArPTA BLY

ACCZPTI3LE
A C!PTA SLE

ACCE!PABL!
ACCEP TALE

HEPTAZ4LOR EP3IIft 1 0.370 0.397 .0427-0.120
2 0.332 0.375 0.189-.513

VOLATILE HALOCARBOS5 IN nICROGRAMS PER LITER:

1.2 DICHLOROfTHANE

CHLORO!3RSI

1,1,1 TRICHLOROFTHANE

TRI:HLOROETH ES E

CARBONTETRACHLORIDE

TE RAC LOROETHENE

1 43.6 Q8.6 34.5- 52.8
2 11.'* 10.2 7.26- 13.8

1 44.9 45.7 31.6- 59.5
2 13.3 13.8 9.42- 10.0

1 47.0 52.0 32.3- 67.9
2 7.68 9.34 5.56- 12.5

1 35.3 38.5 26.8- 49.1
2 8.76 9.91 6.52- 13.0

1 42.4 16.3 21.8- 63.7
2 10.8 13.5 8.93- 19.2

1 51.6 57.2 39.7- 71.9

2 1Q.8 16.2 10.9- 21.1

.0526-0.110
0.229-0.573

38.0- 59.2
S.11- 12.9

35.1- 56.0
10.5- 16.9

36.8- 63.51
6.tt5- 11.7

29.6- ti6.2
7.34- 12.2

34.1- 59.4
10.1- 17.0

43.9- 67.8
12.2- 19.8

ACCEPTAL!
ACCEPTABLE

ACCEPTASLE
ACCEPTASLE

ACCEPTAkLE
ACCEPTABLE

ACCEPTABLE
A=:7-P7A3L!

Ak:EPTA3L!
ACC3PTA BL'

ACCEPTA9LE
AC:EPTAgL!

AC EPTA 3L!
AC:EPTASLE

S BASED UPON THEORETICAL CALCULATIONS, oa A R-rEEiENc- VALUE WRFW NECESSAPT.

DATE: 5/22/93

DDD

DUE

HEPTACHLOR
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PERTORMA4CY EVILOATION R:PORT DATE: 5/22/93

VATER POLLUTION STUDY NUMER WU033

LABORATORY: dA15 lzrzth)-- -------------------------------------------------------------
SA.IPLE REPOP.T TRUE ACCEPTAWC? UARSIN: PEPFORMINCE

ANALYTES NU!.BER VALUE VAL'JE* LIMITS LINITS EVALOATIO4

VOLATILE HALOCARBONS IN MICRO;RANS PER LITER:

BROMODICHLOROMETHANE

DIBROMOCHLOROPETHANE

BRO.40FOR N

METHYLENE CHLORIDE

CHLORO3ENZENE r

VOLATILE AR34ATII

BEKZENE

,W ETHYL9ENZENE

TOLUENE

1.2-DICHLOROBENZEIE

1,3-DICHLOROBENZENE

1,4-DICHLOROBENZENE

1 53.5 49.5
2 6.04 7.75

1 35.2 4'2.2
2 11.3 16.4

1 ti .3 53.7
2 7.75 11.9

1 36.8 37.3
& 9.03 e.77

i 31.2 (33.2
2 11.3 12.9

:s IN mICRoGRAmS

1 9.74 10.3
2 49.3 514.1

1 10.0 11.3
2 53.1 52.4

1 12.6 13.9
2 32.5 33.9

1 10.7 12.1
2 53.0 52.C

1 8.40 9.43
2 49.5 47.8

1 10.1 11.7
2 56.4 58.1

34.2- 64.3
4.83- 10.6

3C.3- 54.4
13.9- 21.5

33.5- 73.7
6. 48- 17.1

24.1- 53.2
4.21- 13.5

30.8- 55.0
8.99- 16.7

PER LITER:

7.34- 13.4
37.7- 70.8

7.71- 14.7
36.2- 65.5

9.86- 17.7
24.0- 43.1

8.47- 15.41
36.1- 66.4

6.17- 12.1
33.6- 61.2

7.95- 15.2
39.1- 75.5

32.i-
5.59-

33.1-
12.2-

35.6-
7.33-

27.7-
5.39-g

33.9-
9.97-

6).5
9.86

51.3
20.2

69.6
15.7

49.6
12.3

51.9
1,5.7

8.11- 12.6
41.9- 66.6

8.60- 13.8
40.3- 64. t

10.9- 16.7
26.13- 4*1.7

9.37- 1u.5
40.0- 62.5

6.92- 11. R
37.2- 57.6

8.86- l1.2
43.9- 71.7

ACCEPTABLE
ACCEP'3BLZ

ACCEPTASLE
CHSCX FOR FRROR

ACCEPTA3LE
CRECAl r3R ERROR

AZ:2P7ABL!
A::TP7ABLI

ACCEP A3LE
ACCEPTABLE

ACCEP-ABLE
ACCEPTASLE

ACCEPTA LE
AZ:EP7ABL!

A::EP7ABLE
ACCEPTABLE

ACCEP-ASLE
A=:-PTA3LT

AC:EPTALE
ACCEPTABLE

ACCEPT.MLE
A::EPTALE

* BASED UPON THEORETICAL CALCOLAMOOS, OR A REFERE4CE VALUE VHEW NECESSARY.

PAGE 6
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PERFOR.IAICE EVALUATION RTPOR 6

WATER POLLU7ION STUDY NUMBER WP030

LABORATORY: VA015 5 h4S.)
---------- ------------------------- ---------------------------

SAnPLE REPORT TRUE ACCEPTANCE WARNIN" PERFORMANCE
ANALYTES NUMBER VALUE VALUE* LISITS LIVITS ZVXL3%TIOm

---------------------------------------------------------------------------------------

MISCELLANEOUS PARAMETERS:

TOTAL CYANIDE 1 0.231 0.250 0.138-0.3t1 C.164-0.316 ACCEPTABL?

(IN MN/L) 2 0.114 0.130 .0821-0.159 .3932-0.153 ACCEP!A9L3
------------------------------------------------------- ----------------------------

* BASED UPON THEORETICAL CALCULATIONS, 03 A REFERENCE VALUE WHEN NE-ESSARY.

PkGE 7 (LAST PAGE)

00-141

DATF: 6/2-1/93



PERPORMANCE EVALUATION REPORT

WATER POLLUTION STUDY NUMBER WPO30

LABORATORY: MA184 J7OS .44)
SAMPLE REPCRT TRUE ACCEPTANCE VARNING PERFORMANCE

ANALYTES NUMBER VALUE VALUE* LIMITS LIMITS EVALUATION

TRACE METALS IN MICROGRAnS PER LITER:

1 1130 1100 898- 1300
2 4070 4000 3370- 1570

949- 1250
3520- 4410

ACCEPTABLE
ACCEPTABLE

1 295 280 225- 334 238- 320 ACCEPTABLE

1 66.5 63.0 51.1- 7Q.5

1 7.87 8.12 6.3C- 10.3
2 96.8 93.9 78.3- 110

54.1- 71.5

6.80- 9.79
82.2- 106

1 175 480 416- 536 431- 521'
2 .252 240 206- 275 210- 266

1 58.5 62.0 49.2- 73.7
2 446 460 378- 533

1 65.2 62.0 53.5- 69.8
2 426 410 365- 462

1 395C 3800 3350- 4230
2 823 860 755- 963

1 1.50 0.983 0.620- 1.42
2 2.89 2.10 1.57- 2.75

1 2240 2200 1950- 2450
2 222 221 196- 2441

1 133 130 111- 150
2 1350 1300 1160- 1450

1 86.9 79.2 62.7- 97.1
2 470 450 393- 513

52.3- 70.6
397- 5141

55.6- 67.8
377- 450

3460- 4120
781- 937

ACCEPTABLE

PCCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

0.719- 1.32 NOT ACCEPTABLE
1.72- 2.61 NOT ACCEPTABLE

2010- 2380
202- 238

116- 145
1200- 1420

67.0- 92.8
408- 4980

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

SBASED UPON THEORETICAL CALCULATIONS, OR A REFERENCE VALUE VREN NECESSARY.

PAGE I

DATE: 6/22/93'

ALUMINUM

ARSENIC

BERYLLIUM

CADnIUn

CO kA LT

IRON

PIERCU RY

MANGANESE

NICKEL

LEAD

CHBOMIUM

OPPER

00-143



PERFORMANCE EVALUATION REPORT

WATER POLLUT.ION STUDY NUM8aR WP030

LABORATORY: UA1 4 (37 Ot CA S)
SAMPLE REPORT TRUE ACCEPTANCE VARNING PERFORFANCE

ANALYTES NUMBER VALUE VALUE* LINITS LIMITS EVALUATION

TRACE METALS IN MICROGRAMS PER LITER:

1 23.9 23.0 14.3- 29.1
2 103 78.1 52-3- 94.6

VANADIUM 1 7490 8000 711G- 8830
2 10800 15000 12700-17400

16.1- 27.3 ACCEPTABLE
58.1- 89.3 NOT ACCEPTABLE

7330- 8610
13300-16800

ACCEPTABLE
ACCEPTABLE

ZINC 1 1140 1100 961- 1220 993- 1190 ACCEPTABLE
2 268 2110 209- 271 216- 263 CHECK FOR ERROR

3 117 116 79.4- 140
4 15.9 14.0 7.01- 20.4

3 2.04 2.39 1.80- 2.96
4 9.99 9.75 7.80- 11.5

3 86.9 90.2 7C.7- 1Ca
4 9.78 9.00 6.71- 11.3

3 5.77 6.48 3.34- 8.82
4 38.3 39.0 30.3- 47.9

3 4.06 4.01 3.31- 4.99
4 51.9 51.0 41.4- 60.1

3 65.9 66.0 51.5- 76.5
4 178 182 149- 205

MINERALS IN MILLIGRAMS PER LITER:

87.2- 133
S.73- 19.7

1.95- 2.82
8.25- 11.0

75.5- 103
7.29- 10.7

4.01- 8.12
32.6- 45.6

3.26- 4.73
43.8- 57.7

54.7- 73.3
156- 198

(EXCEPT AS NOTED)

1 3.63 3.69 3.00- 4.477
2 81.8 80.9 73.4- 90.2

1 15.4 16.1 14.0- 18.1
2 5.20 5.64 4.84- 6.32

3.18- 4.29
75.5- 88.1

14.5- 17.6
5.03- 6.13

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

BASED UPON THEORETICAL CALCULATIONS, CR A REFERENCE VALUE WREN NECESSARY.

PAGE 2

DATE: 6/22/93

SELENIUM

ARTIRONY

SILVER

THALLIUM

MOLYBDENUM

*STRONTIUM

TITANIUM

CALCIUM

MAGNESIUM

00-i 111ii



PERFORMANCE EVALUATION REPORT

VATER POLLUTION STUDY NUMBER UP030

4bOBATORY: VA184 -n'

SAMPLE REPORT TRUE ACCEPTANCE lARNING PEAFORMANCE

ANALYTES NUMBER VALUE VALUE* LIMITS LIMITS EVALUATION
--------------------------------------------------------------

dINEEALS IN MILLIGRAMS PER LITER: (EXCEPT AS NOTED)

SODIUM 1 16.3 15.9 14.0- 17.9 14.5- 17.4 ACCEPTABLE
2 64.4 65.6 59.6- 72.0 61.2- 70.4 ACCEPTABLE

POTASSIUM 1 2.69 2.60 2.05- 3.22 2.19- 3.08 ACCEPTABLE

2 17.9 19.0 16.2- 21.9 16.9- 21.1 ACCEPTABLE
--------------------------------------------------------------------------------------------

BASED UPON THEORETICAL CALCULATIONS, CR A REFERENCE VALUE WHEN NECESSARY.

PAGE 3 (LAST PAGE)
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PO47 Balte e
Pacific Northwest Laboratories

Date

RECEIVED

NOV 15 1993
KJ KUHL - KUNGER

November 15, 1993

To KJ Kuhl-Klinger

From MW Uri

Project Number 95116

Intemal Distribution

AG King
JM Latkovich
SA Schubert
File/LB

Subject GFAA Reanalysis of OB4-FY93 for Aq/Pb/Sb/As

GFAA analyses for samples that exceeded EPA QB4-93 acceptance criteria showed
mixed results:

Reruns of Ag in Water 1 and Water 2 passed; however, Ag on Remedial Water 1
failed. The original results were bracketed with CCV's between 92-95%;
suggesting that the laboratory should recalibrate when CCV is below 100%.

Reruns of Pb did not provide any significant change in the Pb concentration
indicating that either the EPA result is bias or the sanjgles were contaminated
with Pb during processing; however, the processing blank shows no indication
of Pb contamination.

Reruns of Sb in the Remedial Soil passed (barely); however, the Sb results for
QB4 Water 1 still failed (by more) suggesting the loss of Sb as Sb205.

Reruns of As in Remedial Soil
(the original result was only

passed; however, improvement was only marginal
slightly outside the acceptance limit).

GFAA Reanalysis QB4-93 and Remedial *

Ag QB4-W1 pg/L
QB4-W2 pg/L
Remedial W1 pg/L

Pb QB4-W1 pg/L
QB4-W2 pg/L

Sb QB4-W1 pg/L
Remedial S mg/kg

As Remedial S mg/kg

Rerun
35.0
43.2
56.0

15.8
27.7

372
12.7

992

Original
26.6
35.2
47.4

16.4
28.6

423
11.6

1037

Range
30.2 - 40.1 Pass
37.5 - 50.8 Pass
45.8 - 54.4 Fail

10.8 - 14.4 Fail
11.0 - 16.8 Fail

427 - 518 Fail
12.0 - 27.5 Pass

894 - 1013 Pass

00-00

E54-1900-001 (10/89)



Batiteliee
Pacific Northwest Laboratories

Date

RECEIVED

NOV1 1993
KJ KUHL - KLINGER

November 1, 1993

To KJ Kuhl-Klinger

From MW Uria

Subiect Response to USEPA CLP 0B4/FY93 & Remedial
Analytical Deficiencies

Project Number 95116

Intemal Distribution

AG King
JM Latkovich
SA Schubert
File/LB

Probl em:
Discussion:

Action:

Probl em:
Discussion:

Action:

Graphite Furnace Results:

Ag low for QB4-Water 1 and QB4-Water 2.
Two issues have been identified as potentials for the apparent low
bias in the Ag results. The bracketing CCV analyses, although
within limits, were quite low (9.1 to 9.55 as compared to a true
o-f 10.00 ppb). Also, the modifier used for the Ag analyses appear
to have a significant Ag background, and may contribute to the
uncertainty of the reported result.
The modifier is being changed to eliminate the significant Ag
background. Also, future CCV results outside 95-105% will
initiate additional evaluation. Presently, the Ag analyses are
being reanalyzed using modified instrument parameters and
modifier.

Pb high for QB4-Water 1 and QB4-Water 2.
The high bias demonstrated on these samples is not consistent with
the acceptable results obtained for the Remedial waters and soil
and the QB4-Soil. The bracketing CCV values do indicate a "very
slight" high bias, ranging from 25.3 to 26.8 ppb for a 25.0
standard. An independent NIST water standard processed with the
QB4 set, analyzed at 35.7 ppb verses a true of 35.3 ppb. After
the QB4 data were reported the laboratory obtained results for
other routinely analyzed water samples which suggested a high bias
for the Pb, corrective action included hardware maintenance and
modifier evaluation.
Reanalyze QB4 and Remedial samples to evaluate effects of hardware
maintenance. Also, the use of the Pd modifier is being evaluated
and an alternate modifier may be used for future work.

Sb low for QB4-Water 1 and Remedial Soil
All QC results (CCV, spikes, CRA, etc.) appear to be very good for
the Sb analyses and the QB4-Water 1 and Remedial Soil were
prepared and analyzed in triplicate. Also, the results from an
alternate preparation technique (water bath) gave Sb results
within the acceptance window. This suggests that the hot plate
preparation may have oxidized a small portion of the Sb to Sb205.
None at this point; however, Sb will be monitored to identify any
potential systematic problems. The results were only slightly

00-006

Probl em:
Discussion:

Action:

E54-1900-001 (10/89)



KJ Kuhl-Klinger
November 1, 1993
Page 2

outside the acceptance limit and all other Sb results were
acceptable; no systematic problem has been identified. However,
NIST soils may be incorporated in future preparations as a
secondary check on the results.

Problem: As high in Remedial Soil
Discussion: All QC results (CCV, spikes, CRA, etc.) appear to be very good for

the GFAA As analyses. The As analyses were performed in solutions
prepared in triplicate. No systematic or analyst errors can be
attributed to the failure of the As.

Action: None; however, monitoring of As will continue.

CVAA Hq Results:

Probl em:
Discussion:

Action:

Hg low in Remedial Water 1
There is some concern over whether or not th' Hg has been
preserved properly in either of the Remedial samples. Both
Water 1 and Water 2 measured very low Hg values, with Water 2
barely meeting the acceptance criteria. Past successes on Hg
analyses for QB and WP PEs suggest that the Hg concentrations of
the Remedial Waters are closer to the values reported by this
laboratory than the stated EPA prediction interval. To support
this, it should be noted that the Hg results for the QB4 waters
were nearly exactly at the midpoint of the acceptance range.
None.

ICP Results:

Problem: Be low in Remedial Soil
Discussion: Spectral scans of the Remedial Soil digestate for Be display an

interfering peak, slightly lower in wavelength than the center of
the analytical channel, contributing significantly to an
"apparent" Be concentration. Based on this and the fact that the

Be prediction interval is only 2-20 times the IDL, this laboratory
contends that there is actually little, if any, Be in the Remedial
Soil and that the prediction interval of 0.5 to 4.4 ppm is bias
high.

Action: None

Problem:
Discussion:

Al high in Remedial Water 1 and Remedial Water 2
The levels measured in both water samples were about ten times the
laboratory's detection limit for the wavelength used for
quantitation and about three times the CRDL. Based on the level

00-007



KJ Kuhl-Klinger
November 1, 1993
Page 3

of the analyte, the accuracy is expected to be no better than 10%;

thus for values about 600 ppb, the best the laboratory would

expect is 540 to 660 ppb. A contributing factor to the less

precise measurement at the low concentration was the use of an

all-plastic spray chamber and HF-Torch assembly (required for

other work in the laboratory at the same time).
Action: Consider alternate technique for Al whenever the Al measures in

the 0 to 1 ppm range by ICP. Also, attempts will be made to

schedule the QB analyses at a time when the standard glass spray

chamber and torch assembly are in use.

Probl em:
Discussion:

Action:

Cr, Co, Mn, V low in Remedial Water 2
There is no reason to believe that the prediction intervals are

correct for most of the analytes in Remedial Water 2. Samples

were prepared by two different methods (water bath and hot plate),

duplicates were processed for each preparation method, and the

resulting digestates analyzed on two difference ICP systems. At a

minimum this provided eight analytical result.s for each sample;

not one single analysis for Cr, Co, Mn, or V fell within the

prediction interval.
None.

00-008
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Pacific Northwest Laboratories kitumal Distribution

Gaylord King
John Latkovich

Date October 15, 1993 Steve Schubert
Quarterly File

To Mike Urie Project File/T5

From Kris Kuhl-Klinger 
File/LB

Subject USEPA CLP OB4/FY93 and Remedial Results

Attached please find a copy of the results your Group obtained on the U.S.

Environmental Protection Agency (USEPA) Contract Laboratory Program
(CLP) QB4/FY93 and Remedial Performance Evaluation (PE) Studies. Results

indicate a score of 85.5% was achieved on the QB4 and 71.4% on the Remedial.

These scores represent improvement since the QB3/FY93 PE (score of 54.5%). It

should be noted, however, that the Remedial score of 71.4% is considered
unacceptable under the CLP Program.

Review of the QB4 results indicated acceptable performance on the soil sample,
with only one result (selenium) recovering at the upper.Action Limit (no

points deducted). Water 1 and Water 2 silver and lead results fell outside

the Action Limit, with lead showing a high bias and silver showing a low bias

in both samples. Antimony fell outside the Action Limit, bias low, for
Water 1 only. The failures noted above warrant investigation, especially in
the case of silver and lead.

Review of the Remedial results indicated aluminum to be unacceptable, bias
high, in both waters. Mercury was unacceptable, bias low, in Water 1.
Chromium, cobalt, manganese and vanadium were all unacceptable, bias low, in

Water 2. Antimony (low), arsenic (high), and beryllium (low) were
unacceptable in the soil. It is important to note that the Remedial results

do not include warning and action limits; only a "Prediction Interval" is

provided. Clearly, the same trends are ot apparent between the QB4 and

Remedial results, even though these PEs were prepared and analyzed together.

As is the case with any PE study, your response is requested. The response
should document your investigation of each failure, the results of the

investigation, and corrective actions which will be taken to alleviate similar

failure in future work. This response is required on or before November 1,
1993.

This office is concerned with the disparity between the two PE result sets. I

know the great effort that was expended in the preparation and analysis of

both of these PEs. Hopefully, careful review of the data generated will
provide answers to the discrepancies noted.

If you require my assistance, please call at your earliest convenience.

KJK:pl

Attachment

0o'-00

E54-1900-001 (10/89)



E0~ SYq,~

UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
OFFICE OF RESEARCH AND DEVELOPMENT

ENVIRONMENTAL MCNITORING SYSTEMS LABORATORY-LAS VEGAS
P.O. BOX 93478

LAS VEGAS. NEVADA 89193-3478
(702/798-2100 - FTS 545-2100)

RECEIVED

OCT 12 1993
OT U71993 K KUHL - KL;GgEc

Battele Pacfic Northwest
J.L. Daniel
6th Street Warehouse
Building 329
Richland, WA 99352

Dear Mr. Daniel:

The Individual Laboratory Summary Report (ILSR) summarizing

your laboratory's results for the most recent Quarterly Blind

(QB) Performance Evaluation (PE) Sample (QB4, FY93) is enclosed

for your information and review. Please review your score as

listed on the ILSR to determine the actions which are required to

correct any deficiencies. The wording of these Performance

Categories below was established by your contract and the

Administrative Project Officers of the National Program Office:

o Acceptable, No Response Required (Score greater than or

equal to 90 percent):

Data meets most or all of the scoring criteria. No

response is required.

o Acceptable, Response Explaining Deficiencv(ies) Required

(Score greater than or equal to 75 percent but less than

90 percent):

Deficiencies exist in the Contractor's performance.

Within 14 days of receipt of this notification from EPA, the

Contractor shall describe the deficiency(ies) and the
action(s) taken to correct the deficiency(ies) in a letter

to the Administrative Project Officer, the Technical Project

Officer and the Environmental Monitoring Systems Laboratory-
Las Vegas (EMSL-LV)

o Unacceptable, Response Explaining Deficiency(ies) Required

(Score less than 75 percent):

Deficiencies exist in the Contractor's performance to

the extent that the National Program Office has

determined that the Contractor has not demonstrated the

capability to meet the contract requirements.

00-010
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Within 14 days of receipt of notification from EPA, the

Contractor shall describe the deficiency(ies) and the

action)s) taken to correct the deficiency(ies) in a letter
to the Administrative Project Officer, the Technical Project
Officer, and EMSL-LV.

The Contractor shall be notified by the Technical Project
Officer or Administrative Project Officer concerning the remedy
for their unacceptable performance. A Contractor may expect, but
the Agency is not limited to, the following actions: reduction of
the number of samples sent under the contract, suspension of
sample shipment to the Contractor, an On-Site laboratory
evaluation, GC/MS tape audit, data package audit, remedial
laboratory evaluation sample, and/or a contract sanction, such as

a Cure Notice.

Note: A Contractor's prompt response demonstrating that
corrective actions have been taken to ensure the Contractor's
capability to meet contract requirements may facilitate

continuation of full sample delivery.

Your initial response, if any, to this letter should be to

your Regional EPA Technical Project Officer for your contract.

Sincerely,

Larry C. utler
Research hemist
Quality Assurance Research Branch, QAD

Enclosures

Individual Laboratory Summary Report
Performance Evaluation Material Preparation Instructions
Performance Evaluation Material Scoring Procedure
Description of the Individual Laboratory Summary Report

oo'-OI1



INORGANIC PERFORMANCE EVALUATION SAMPLE

INDIVIDUAL LABORATORY SUMMARY REPORT

FOR 08 4 FY 93

LABORATORY NAME: Battelle Pacific NW (WA) EC2] (BATPNW)

PERFORMANCE LEVEL: ACCEPTABLE - Corrective Actions Necessary

LABORATORY RANK: Above = 18 Same = 0 Below = 10

PREDICTION INTERVALS

WARNING ACTION

LABORATORY

REPORTED

LOWER UPPER LOWER UPPER VALUE Q

2970

12.0

136
d

d

5.4

38101
6.8

15.6
1180

130000
806

1180
706

0.097
8.0

1000.0

1.0

50.1
d

d

10.0
4520

7560
15.2

203
d

22.1

48901
17.4

'31.5
1450

183000
1030
1800
974

0.32
9.0

1450

3.2
77.4

d

d

56.0
6370

2470

12.0

129
d

d
3.6

36901
5.6

13.8
1150

124000
781

1110
677

0.074
8.0

1000.0

1.0

47.1

d

d

10.0
4320

8060
17.0

210
d

d
23.9

50001
18.5
33.2
1480

189000
1060
1870
1000
0.34
9.6

1520

3.4

80.3
d

d

61.4

6570

5320
6.4

186

32.6
1

15.5
44200

13.7
26.3
1250

158000
968

1490

872
0.18

8

1000

3.4

68.3
269

0.92
52

5860

a
U

B

U

8

#LABS #LABS

NOT-ID MIS-OU

0 0

1 7

0 4

a 0

0 0
1 4

0 0

1 3
0 0

a 6

0 0

0 2

0 0

0 0

0 2

0 1

1 0

S 2 1
0 2
0 0
0 0

0 0
0 1

PROGRAM DATA

#LABS #LABS #LABS TOTAL

ANT FALSE POS MSPK OUT DUP OUT #LABS

0

0

0
0
2

0

0

0

0

0

0

0

0

0
0
0

0

0

0

0

2

0
0

1

21

1

0
0
2

0
0
0
1
0
1

0
0
3
0
0

10
1

0
4

0
1

0

0
0
0
0
1

0
0
0
0
0
0

0
0
1

0
0

0

0

0
0

1

0

29

29
29
29
29
29

29
29
29
29

29

29
29
29
29
29

29

29
29

29

29

29
29

# OF ELEMENTS NOT-IDENTIFIED: 0

# OF ELEMENTS MIS-QUANTIFIED: 0

# OF FALSE POSITIVES: 0

# OF MATRIX SPIKES OUT: 0

SOIL :

eDUPLICATES OUT: 0

OO~-CIZ

% Score:
REPORT DATE:

MATRIX:

85.5

9/16/1993

SOIL

ELEMENT

ALUMINUM

ANTIMONY

ARSENIC

BARIUM

BERYLLIUM

CADMIUM
CALCIUM

CHROMIUM

COBALT

C

Is
LEAD

MAGNESIUM
MANGANESE
MERCURY

NICKEL

POTASSIUM

SELENIUM

SILVER

SODIUM

THALLIUM

VANADIUM

ZINC



INORGANIC PERFORMANCE EVALUATION SAMPLE

INDIVIDUAL LABORATORY SUMMARY REPORT

FOR 08 4 FY 93

LABORATORY NAME: Battetle Pacific NW (WA) 1C23 (BATPNW)

PERFORMANCE LEVEL: ACCEPTABLE - Corrective Actions Necessary

LABORATORY RANK: Above = 18 Same = 0 Below z 10

PREDICTION INTERVALS

WARNING ACTION

LOWER UPPER LOWER

c
435
583

821

31.6

33.7
C

48.0

139
283
458

11.1

C
48.4

8.0
180

c
37.8
31.1

d

c
339
259

c
510
734

920r

38.3

39.0
c

.61.2
165

339
545

14.1

c
59.0
10.8

215
c

53.7

39.2
d

c
383
294

c
427

567

810

30.9

33.1
c

46.6

137
277

448

10.8

c
47.2

7.6
176

C
36.1

30.2
d

c
334

256

LABORATORY

REPORTED

UPPER VALUE

c
518
750

930

39.0

39.6
c

62.6
167
345

555
14.4

c
60.1
11.1

218

c
55.4

40.1

d

c
388
298

60
423

674
897

36

38.3
50

56.5

155
313
512

16.4
50

53.8
9.4

203
500

45.7

28.6
50

0.33
362
271

U

U

U

U

U

U

PROGRAM DATA

#LABS #LABS #LABS #LABS #LABS TOTAL

NOT-ID MIS-QUANT FALSE POS MSPK OUT DUP OUT #LABS

0

X 0
0

0

0

0

0

0

0

0

0

X 0
0

0
0

0

0

X 0

0

0

0

1

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0
0

0

0

29
29

29

29
29
29

29
29

29
29

29

29

29
29
29

29

29

29

29

29

29

29

29

# OF ELEMENTS NOT-IDENTIFIED:

0 OF ELEMENTS MIS-QUANTIFIED:

0 OF FALSE POSITIVES: 0

9 OF MATRIX SPIKES OUT: 0

WATER :

9 UPLICATES OUT: 0

W R :

% Score:
REPORT DATE:

MATRIX:

85.5
9/16/1993
WATER 1

ELEMENT

ALUMINUM

ANTIMONY

ARSENIC

BARIUM

BERYLLIUM

CADMIUM
CALCIUM
CHROMIUM

C:0

CS
IRON

LEAD

MAGNESIUM
MANGANESE
MERCURY
NICKEL

POTASSIUM

SELENIUM
SILVER

SODIUM

THALLIUM

VANADIUM

ZINC

0

3

00--013

a



INORGANIC PERFORMANCE EVALUATION SAMPLE

INDIVIDUAL LABORATORY SUMMARY REPORT

FOR 08 4 FY 93

LABORATORY NAME: Battelle Pacific NW (WA) tC2] (BATPNW)

PERFORMANCE LEVEL: ACCEPTABLE - Corrective Actions Necessary

LABORATORY RANK: Above = 18 Same = 0 Below = 10

% Score: 85.5

REPORT DATE: 9/16/1993

MATRIX: WATER 2

PREDICTION INTERVALS LABORATORY

WARNING ACTION REPORTED

LOWER UPPER LOWER UPPER VALUE a

1160
272
201

c

45.0

25.6
14400

87.7
138

c

828
11.5

d

c
5.2

c
18400

38.5
38.7

28500
70.0

c

c

1470

346
282

C,

52.8

30.8
17000

95.6

158
c

939

16.3
d

c

9.5
c

21500
61.0
49.7

32300
101
c

c

1130
264

192

c

44.1

25.0
14100

86.8

136

c
816

11.0

d

c

4.7

c

18000
36.1
37.5

28100

66.7

c

c

i510

354

291
c

53.6

31.4

17200
96.5

160

c

951

16.8

d

c

10.0

c

21800
63.5
50.8

32700
105

c

c

1350
302
265
5

51.1

29.8

15500

92.8
150

5

902

23.1

2580

5
7.4

10

20100
49

35.2
30900

86.4

15

10

U

U

8

U

U

U

U

PROGRAM

#LABS #LABS #LABS

NOT-ID MIS-QUANT FALSE POS

0

0
0

0

0

0

0

0

0

0

0

X 0

0
0

0
0

0
1

X 0

0
0
0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0
0

0

0
0
0

2

DATA

#LABS
MSPK OUT

1

0

1

0

0

0

1

0

1

0

0
1

0

0

1
0

0

2
2

0

0

1

0

#LABS TOTAL

DUP OUT #LABS

29

29

29

29

29

29

29

29

29

29

29

29

29

29

29

29

29

29

29

29

29

29

29

# OF ELEMENTS NOT-IDENTIFIED:
0 OF ELEMENTS MIS-QUANTIFIED:

# OF FALSE POSITIVES: 0

0

2

X OF MATRIX SPIKES OUT: 0
WATER :

P PLICATES OUT: 0

00-014

ELEMENT

ALUMINUM

ANTIMONY

ARSENIC

BARIUM

BERYLLIUM

CADMIUM

CALCIUM

CHROMIUM

COB

C 0

IR

LEAD

MAGNESIUM
MANGANESE
MERCURY

NICKEL

POTASSIUM

SELENIUM

SILVER
SODIUM

THALLIUM
VANADIUM

ZINC



LABORATORY NAME: Battelte Pacific Northwest (UA)

PERFORMANCE LEVEL: Unacceptable - Corrective Action Mandatory
LABORATORY RANK: Above = 0

% Score: 71.4

REPORT DATE: 09/27/93

MATRIX: SOILSame = 0 Below = 1

PREDICTION INTERVAL

LOWER UPPER

3310
12

893.5
123.5

0.5

107.5

30461

71.4

15.2
3295

40251

5403

15405

2729

0.4

21.6

1945

1

6.5
2050

1.3
650

4807

9520
27.5
1013
1092
4.4

134

36616

101
26.7
4940

56401

6707

18096

3230

1.2

30.1

4550

3.5
15.6
3305

2.7
843

6431

LABORATORY

REPORTED

VALUE

7350
11.6
1037

747

0.20

120

33200

91.3

20.3

3960

47600

6163
16600

3040

0.75

25.9

3530

2.7
10.4
2530

2.1
795

5900

PROGRAM DATA
#LABS #LABS #LABS #LABS

a NOT-ID MIS-QUANT FALSE POS MSPK OUT

#LABS TOTAL

DUP OUT #LABS

X
X

U X

# OF ELEMENTS NOT-IDENTIFIED: I
0 OF ELEMENTS MIS-QUANTIFIED: 2
# OF FALSE POSITIVES: 0

I OF MATRIX SPIKES OUT: 0

SOIL:

# OF DUPLICATES OUT: 0

SOIL:

00-018

ELEMENT

ALUMINUM

ANTIMONY

ARSENIC

BARIUM

BERYLLIUM

CADMIUM

CALCIUM

CHROMIUM

COBALT

COPPER

IRON

LEAD

MAGNESIUM

MAN&
MER
NICKEL
POTASSIUM

SELENIUM

SILVER

SODIUM

THALLIUM

VANADIUM
ZINC

REMEDIAL

INORGANIC PERFORMANCE EVALUATION SAMPLE

INDIVIDUAL LABORATORY SUMMARY REPORT

FOR 08 3 FY 93



REMEDIAL

INORGANIC PERFORMANCE EVALUATION SAMPLE

INDIVIDUAL LABORATORY SUMMARY REPORT

FOR 08 3 FY 93

LABORATORY NAME: Battette Pacific Northwest (WA)

PERFORMANCE LEVEL: Unacceptable - Corrective Action Mandatory

LABORATORY RANK: Above a 0 Same x 0 Below = 1

% Score: 71.4
REPORT DATE: 09/27/93

MATRIX: WATERI

PREDICTION INTERVAL

LOWER UPPER

535
308

54.9

c
59

27.8

27000

70.7
251
235
419

12.6
19900

c
5.5

252
- c

49.1

45.8

d
82.4

c
228

570
366

68.5
c

68

32.9

30950
86.1

292
267
492

17

22500
C

9.3

303

c
65.2

54.4

d

108
c

273

LABORATORY

REPORTED

VALUE

628
333

62.3
5.0

65.7

28.2

28700

83.6
277

248

461

16.2

20600

5.0

4.3

279
500

59.2

47.4

50.0

104

15.0

241

PROGRAM DATA

#LABS #LABS #LABS #LABS

0 NOT-ID MIS-QUANT FALSE POS MSPK OUT

#LABS TOTAL

DUP OUT #LABS

X

U

U

ELEMENT

ALUMINUM

ANT IMONY

ARSENIC

BARIUM

BERYLLIUM

CADMIUM

CALCIUM

CHROMIUM

COBALT

COPPER

IRON

slUM

MANGANESE

MERCURY

NICKEL

POTASSIUM

SELENIUM

SILVER

SODIUM
THALLIUM

VANADIUM

ZINC

1

1

I

1

1

1

I

1

I

1

1

1

I

1

x

1
1

N OF ELEMENTS NOT-IDENTIFIED: 0

# OF ELEMENTS MIS-QUANTIFIED: 2

# OF FALSE POSITIVES: 0

I OF MATRIX SPIKES OUT:

WATER:

# OF DUPLICATES OUT: 0

WATER:

oO-OI13

U

U

U



REMEDIAL

INORGANIC PERFORMANCE EVALUATION SANPLE
INDIVIDUAL LABORATORY SUMMARY REPORT

FOR 08 3 FY 93

LABORATORY NAME: Battelle Pacific Northwest (WA)

PERFORMANCE LEVEL: Unacceptable - Corrective Action Mandatory

LABORATORY RANK: Above = 0 Same = 0 Below = 1

PREDICTION INTERVAL

ELEMENT LOWER UPPER

ALUMINUM

ANTIMONY

ARSENIC
BARIUM

BERYLLIUM

CADMIUM
CALCIUM
CHROMIUM

COBALT

COPPER
IRON
LEAD

ElUM
ESE

SY
NICKEL
POTASSIUM

SELENIUM

SILVER

SODIUM

THALLIUM

VANADIUM

ZINC

585
309

32.8
880

40.2

17.3

c
86.7

346

c
594

20.3
c

124

4.6

c
16800

25.2

31.3

21550

c
443

C

710
483

52.1
1255
60.3

29.1
c

126

482

c
799

34.7
c

166
6.6

c
25450

40.8

78.5
30351

c
603

c

LABORATORY

REPORTED

VALUE C

716
367

40.4

997
42.4

22.6
50.0

73.6

311

5.0

719

26.0

50.0
122

4.9

10.0
20600
36.4

44.4

23900

0.33

439

10.0

PROGRAM DATA

#LABS #LABS #LABS #LABS

I NOT-ID MIS-QUANT FALSE POS MSPK OUT

#LABS TOTAL

DUP OUT #LABS

X

X

X '.

U

U

U

U

U

U

X

1

I
1

1

1

1

1

1

X

9 OF ELEMENTS NOT-IDENTIFIED: 0

# OF ELEMENTS MIS-QUANTIFIED: 5
# OF FALSE POSITIVES: 0

0 OF MATRIX SPIKES OUT: 0

WATER:

0 OF DUPLICATES OUT: 0

WATER:

0 0 ---ZO

% Score:
REPORT DATE:

MATRIX:

71.4

09/27/93
WATER2



[2671 From: Eric W Hoppe 11/4/93 11:51AM (1081 bytes: 1 ln)
To: Kristine J Kuhl-Klinger
cc: Eric W Hoppe
S ct: QB3 standards comparison

----------------------------- Message Contents -------------------------------

Text item 1: Text_1

Kris,

The latest info I have is that the standards for Semi-Voa were not
received in time. The only comparison we have for the SV is between
analysts using the same vendor standards. For pesticides there is
data comparing Restek and Ultra standards. Of most concern are
delta-BHC and alpha-chlordane which varied between the two vendors by
almost 10%. The third vendors standard arrived too late to act as a
"tie breaker" in this case and the variation was within the vendor
certification. I'll send you a copy of this comparison.

We do have comments regarding the QB4 results and will submit them
shortly.

If you feel the need for more info please give me a call.

Eric

00- 021



Report Date : 21-Oct-1993 14:04

Battelle PNL

SUMMARY REPORT

Method File: /chem/gc.i/aug31a.b/1701.m
Batch File: /chem/gc.i/aug3la.b
Inst ID: gc2.i
Reviewer 1
Reviewer 2

RECEIVED

NOV 4 1993
KJ KUHL - KLINGER

Date:
Date:

Compound

aLpha-B
beta-SH

:- delta-B

gamna-S

Heptach
Atdrin

Heptach
Endosul
Dieidri

4,4'-os
Endrin
Endosu

4'-D

osu

4,4'-D
--. Methox

Endrin

piEndrin
.4 alpha-

gamma-
I Toxaph

IAroctc
Arocbc
Aroclt
Aroct
Aroclt
Aroclt
Arocl

IS Tetra
IS Decac

001f0102 003f0101
. I--------- -----------------

HC 0.0901 0.090

C ++++ +++++++

HC +++++++ ++++++

HC (Lindane) 0.0901 0.091

tor 0.0871 0.08

tar epoxide +++.+ ++++++

fan 1 0.0891 0.08

n 0.181 0.1

E ++++++ + ++++

0.171 0.1

Ifan II ..++++++ +++++

DD 0.181 0.1

Ifan sulfate ++++ ++ ++++++

OT 0.181 0.1

ychLor 0.79 0.
ketone ++++++ +I+++

aldehyde +++++++ +++

Chlordane +.+++ +

Chlordane +++++++ +++++

ene +++.++ +++++

r -1016 +++..++ +++

or -1221 +.++++ +++

or -1232 +++++++ +++

or-1242 +++++. +

or-1248 ++.+++ +++++

or-1254  ++++++ I ' ' '

or-1260 +++++++ +++

chloro-m-xylene 0.0881 0.0

htorobiphenyl 0.171 0.

+*1
9

+

91
7

8

8
4

8
4

8
14

+

+4

'.1

002f0102 I 004f0102
-----------------

0.0431 0.0451
0.0861 0.0781 i.i-

4+444+4 44-++++
++++ ++++

0.181 0.161
0.0861 0.0871

4+4+444+1 ...... I
+++++++1 +++++++ L

0.171 0.161

0.170.141
++++++++++++++I

I 0.171 0.151

I 0.171 0.151
0.171 0.131

0.0861 0.0781 -- i

0.0871 0.0831

+ ''m''++1 4+

01 0.0931 0.0841

61 0.171 0.161

| ++++++ M+ 1

Page 1



(2571 From: Eric W Hoppe 11/1/93 1:38PM (567 bytes: 1 ln)
ro: Kristine J Kuhl-Klinger
.Ze t Requested
cC ric W Hoppe
Subject: QB3 PE response
------------------------------- Message Contents ----------------------------

Text item 1: Text_1

Kris,

I have not received a summary for the standards check. I will try to
sort through this data myself, but I don't think I can give you
information before Wednesday. If this is a problem let me know and

I'll try to get you something today. (I'm gone tomorrow)

Eric

00'-023



[173] From: Eric W Hoppe 9/30/93 2:47PM (1849 bytes: 37 ln)
To: Kristine J Kuhl-Klinger
cc- Steven A Schubert, Tamara L Claypatch, Eric W Hoppe
Si ct: Re: QB3/FY93 Organic Response
-- --------------------------- Message Contents -------------------------------

Eric,

In trying to develope a response to the above PE results, I
found that your cc:mail reply was insufficient. It does not
indicate all areas investigated, what your investigation
uncovered and what corrective actions you have taken.

Can you please meet with me tomorrow morning from 9 to 10am,
please come to my office, I can write up the response with
you there.

I have been trying to coordinate this for a while and I am
afraid I can't delay any longer.

If you can't make this meeting please notify me as soon as
possible, you may also update your original response if you
feel that will be more efficient.

Steve, i'f you are available I would appreciate your
attendance as well.

Thanks,

Kris

Kris,

Given the amount of time generally allowed to respond after receiving
PE results, it is difficult to offer much detail. As you know, the
responses must often be rather speculative. I have set up a meeting
time with Tamara to meet with you and Steve Tuesday, 10-5, at 1:00 in
his office. Lets plan to discuss this then.

Thanks

Eric

00-024



(62] From: Eric W Hoppe 8/13/93 3:19PM (1964 bytes: 29 ln)

To: Kristine J Kuhl-Klinger
cc- -A Gaylord King, Steven A Schubert, Walter C Weimer
S*ct: Re: PE Status
-- ---------------------------- Message Contents ----------------------------

Kris, As we have discussed, in order to achieve results
which would closely match other CLP PE participants, we have

been extracting using continuous liq-liq for the last
several PE sets. Following your review of data from our

preliminary blank test set, we have performed the
extractions using the liq-liq for this set in order to meet
our hold time but have not performed the separatory funnel
extractions yet. Of course, results for the sep funnel
extractions are not admissible, but they will provide
significant data for historical comparison. We have about

0.3 mL of each of the solutions remaining. We will reduce

the reagents employed during the sep funnel extractions

proportionally. We intend to perform these extractions
early next week. We will notify Wally (you are gone
next week, right?) prior to this extraction.

An interesting note. After we received the scores on the

EPA WP study I reviewed the data. When comparing our
results to the true values and acceptable ranges, in almost
all cases we are equal to or lower than the. EPA value for
all fractions. With the exception of acetone, this was the
same observation made for the EPA QB3 PE set. The

conclusion is that the standards are the problem. As
discussed, we suspected the standards may be the problem.
Last week we ordered full sets of standards from two
additional vendors. We will perform comparisons of all
standards prior to analyzing the performance evaluation set.

Eric

00~-023



REGION 10
ORGANIC PERFORMANCE EVALUATION SAMPLE

INDIVIDUAL LABORATORY SUMMARY REPORT
FOR 03 4 FY 93

LABORATORY: Battelle Pacific NW (WA)

PERFORMANCE: ACCEPTABLE - No Response Required
RANK: Above z 1 Same z 2 Below z 4

PREDICTION
WARNING

COMPOUND LOWER UPPER

INTERVALS
ACTION

LOWER UPPER

% SCORE:
REPORT DATE:

MATRIX:

LABORATORY
DATA

CONC 0
#LABS

MIS-ONT

91.1
09/15/93
WATER

PROGRAM DATA
#LABS #LABS TOTAL
NOT-ID ID-CPD #LABS

TCL VOLATILE

2-BUTANONE
TETRACHLOROETHENE
1,1,2,2-TETRACHLOROETHANE
TOLUENE
STYRENE

TCL SEMIVOLATILE

BIS(2-CHLOROETHYL)ETHER
2,2'-OXYSIS(1-CHLOROPROPANE)
NITROBENZENE
2,4-DIMETHYLPHENOL
NAPHTHALENE
DIMETHYL PHTHALATE
ACENAPHTHENE
2.4-DINITROPHENOL
4-BROMOPHENYL. PHENYL ETHER
HEXACHLOROBENZENE
PTHRENE

BENZO(K)FLUORANTHENE
DIBENZ(A.H)ANTHRACENE

TCL PESTICIDES

BETA-BHC
GAMMA-BHC (LINDANE)
ALDRIN
DIELDRIN
4,4'-DDE
ENDRIN
ENDOSULFAN SULFATE
4,4'-DOT
METHOXYCHLOR
GAMMA-CHLORDANE

NOH-TCL VOLATILE

BENZENEDICHLORO- (0,M. OR P)
HYDRAZINE,DIMETHYL-
PROPANE,1,2-0BROMO-3-CHLORO-

NON-TCL SEMIVOLATILE

ANILINE
BENZOIC ACID
BENZYL ALCOHOL

130
NU
81
NU
89

190
12
98
11

100

3
0

0
2

210
NU

110
NU

110

27
28
37
52
25
34
31
82
31
32
21
22
79

20
37

120
NU
76
NU
86

18
17
25
29
15
28
22
44
22
23
16

17
43
13
20

220
NU

120
NU

110

28
29
43
63
29
35
32
87
32
36
22
23
97
21
39

19
18
26
32
16
29
23
49
23
24
16
18
48
14
22

24
30
35
50
24
34
31
62
30
32
21
20
68
17
26

0
0
0
0
0

0
0
0
0
0
0
0
1
0
0
0
0
0
2
0

2
0
0
0
0
0
1
0
0
0

4
X

3
1
2
10
3
6
3
4
6
8

10
7

5
4

X 4
6
3

S 7
7
3
2

S 2

0.079
0.48
0.15

0.2
0.53
0.56
0.53
0.55

1.2
0.5

4
4
44
44
44

44
44
44
44
44
44
44
43
44
44
44
44
44
42
4'

42
44
44
44
44
44
43

44
44

39
0
30

14
37
41

0.12
0.78
0.24
0.28
0.73
0.76
0.75
0.77

1.8
0.69

0.072
0.44
0.14
0.19

0.5
0.54

0.5
0.52

1.1
0.48

44
44
44
44
4

44
44
44
44
44
44
44
44
44
44

44
44
44
'44
4

44
44
44
44
44
44
44
44
44
44

44
44
44

44
44
44

0.13
0.82
0.26
0.29
0.75
0.79
0.78

0.8
1.9

0.79

0.095
0.69
0.42
0.24
0.7

0.78
0.72
0.74

1.4
0.73

NR
41
0

41

84
15
s0

5
44
14

30
7
3

oo'-oz '



REGION 10
ORGANIC PERFORMANCE EVALUATION SAMPLE
INDIVIDUAL LABORATORY SUMMARY REPORT

FOR 08 4 FY 93

LABORATORY: Battelle Pacific NW (WA)
PERFORMANCE: ACCEPTABLE - No Response Required

RANK: Above = 1 Same = 2 Below = 4

PREDICTION
WARNING

COMPOUND LOWER UPPER

% SCORE: 91.1
REPORT DATE: 09/15/93

MATRIX: WATER

INTERVALS
ACTION

LOWER UPPER

DIBENZOTHIOPHENE

LABORATORY
DATA

CONC Q

36

TCL VOLATILE (Contaminants)

TRICHLOROETHENE 6

#LABS
NIS-ONT

PROGRAM
#LABS

NOT-ID

DATA
#LABS

ID-CPD

0 44 44

4 40 44

9 OF TCL COMPOUNDS NOT-IDENTIFIED: 0
9 OF TCL COMPOUNDS MIS-QUANTIFIED: 2
0 OF TCL CONTAMINANTS: 0

# OF NON-TCL COMPOUNDS NOT-IDENTIFIED: 0
# OF NON-TCL CONTAMINANTS: 0

00-080

TOTAL
NLABS

0-



REGION 10
ORGANIC PERFORMANCE EVALUATION SAMPLE
INDIVIDUAL LABORATORY SUMMARY REPORT

FOR 08 3 FY 93

LABORATORY: Battelle Pacific NW (WA)
PERFORMANCE: UNACCEPTABLE - Response

RANK: Above = 5 Same = 0

COMPOUND

Explaining Deficiency(ies) Required
Below = 1

PREDICTION INTERVALS
WARNING ACTION

LOWER UPPER LOWER UPPER

% SCORE: 60.0
REPORT DATE: 06/28/93

MATRIX: WATER

LABORATORY
DATA

CONC C
#LABS

MIS-ONT

PROGRAM DATA
#LABS #LABS

NOT-ID ID-CPD
TOTAL
#LABS

TCL VOLATILE

BROMOMETHANE
VINYL CHLORIDE
ACETONE
CHLOROFORM
CARBON TETRACHLORIDE
BROMODICHLOROMETHANE
DIBROMOCHLOROMETHANE
1,1,2-TRICHLOROETHANE
BROMOFORM
1,1,2.2-TETRACHLOROETHANE
ETHYL BENZENE
STYRENE

23
46
46
10
56

120
50
51
12

120
NU

170

38
80

200
13
76

150
59
61
15

150
NU

220

21
41
24
10
53

120
49
50
11

110
NU

160

46
99

220
13
80

150
60
62
16

150
NU

230

34
71

260
12
70

150
54
57
13

150
12

210

2
2

X 4
3
2
4
7
3
1
4
0
5

TCL SEMIVOLATILE

2,2'-OXYBIS(1-CHLOROPROPANE)
NAPHTHALENE
ACENAPHTHENE, XACHLOROBENZENE

ORANTHENE
RENE

DIBENZ(A,H)ANTHRACENE

TCL PESTICIDES

38
17
44
22
17
53
11

0.076
0.12
0.36
0.67

NU
0.26
0.27
0.13

DELTA-BHC
ALDRIN
DIELDRIN
ENDRIN
ENDOSULFAN 11
4,4'-DDT
ENDRIN KETONE
ENDRIN ALDEHYDE

NON-TCL VOLATILE

BENZENEN-PROPYL-
2-PROPENENITRILE
VINYL ACETATE

NON-TCL SEMIVOLATILE

56
26
65
31
25
74
20

0.1
0.2

0.43
0.92

NU
0.34
0.36
0.26

36
15
40
21
16
50
10

0.073
0.11
0.34
0.63

NU
0.24
0.25
0.11

66
31
76
35
26
86
22

0.1
0.21
0.44
0.96

NU
0.35
0.38
0.28

35
16
42
19
15
46
11

0.06
0.12

0.3
0.67
0.09
0.23
0.28
0.28

46
50

0

61
67

16

ANILINE
BENZYL ALCOHOL

TCL VOLATILE (Contaminants)

2-BUTANONE

X

$
X
X
X

4
2
1
5
2
4
1

X 5
5

X 7
4
0

X 9
3

S 3

0
0
2
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0

0
0
1
0
2
0
0
1

6
2

42NR

42
42
40
42
42
42
42
42
42
42
42
42

42
42
42
42
42
42
42

42
42
41
42
40
42
42
41

36
40

0

42
42
42
42
42
42
42
42
42
42
42
42

42
42
42
42
42
42
42

42
42
42
42
42
42
42
42

42
42
42

25 17 42
5 37 42

18 24 42

0 037

I



REGION 10
ORGANIC PERFORMANCE EVALUATION SAMPLE
INDIVIDUAL LABORATORY SUMMARY REPORT

FOR 08 3 FY 93

LABORATORY: Battelle Pacific NW (WA)
PERFORMANCE: UNACCEPTABLE - Response Explaining Deficiency(ies) Required

RANK: Above = 5 Same = 0 Below = 1

% SCORE: 60.0
REPORT DATE: 06/28/93

MATRIX: WATER

COMPOUND

NON-TCL VOLATILE (Contaminants)

2-PROPANOL
ACETIC ACID,METHYL ESTER

NON-TCL SEMIVOLATILE (Contaminants)

PROPANE,1,1'-OXYSIS [2-CHLOR

PREDICTION INTERVALS LABORATORY
WARNING ACTION DATA

LOWER UPPER LOWER UPPER CONC 0

70
10

10

#LABS
MIS-ONT

PROGRAM DATA
#LABS #LABS
NOT-ID ID-CPD

TOTAL
#LABS

16 26 42
31 11 42

41 1 42

# OF TCL COMPOUNDS NOT-IDENTIFIED: 0
# OF TCL COMPOUNDS MIS-OUANTIFIED: 8

# OF TCL CONTAMINANTS: 0r

# OF NON-TCL COMPOUNDS NOT-IDENTIFIED: 0

# OF NON-TCL CONTAMINANTS: 0

OO-Oz38



Performance Evaluation-A

Intercomparison Study

April 20, 1993

Environmental Protection Agency

Environmental Monitoring Systems Laboratory

Las Vegas, Nevada

00--038



EMS-LV Intercomparison Study: Performance Evaluation-A, 20-Apr-1993 3 / 34

The known value of this nuclide is 95.0 pCi/i with an expected precision of 24.0; the control limits
are 53.4 to 136.6; the warning regions are 53.4 to 67.2 and 122.8 to 136.6

60(26.4 %) Failed to respond 134(59.0 %) Within all limits

* .

7(3.1 %) Outliers * 1-w

9(4.0 %) Out of control 17(7.5 %) In warning zone
but not an otbtlier but within control

Statistic Respondents Non-outliers
Mean 102.98 Grand Avg 96.63
Std. Dev. 76.32 20.17
Variance 5824.22 406.86
% Coef. of Var. 74.11 20.87
% deviation of mean from known value 8.40 1.71
Norm. dev. of mean from known value 0.10 0.08
Median 95.00 95.00
% deviation of median from known value 0.00 0.00
Norm. dev. of median from known value 0.00 0.00

16(9.6 %) More than 3 norm. S.D.., ;91 (54.5 %) Within I norm. S.D.

of known value

17(10.2 %) Between 2 and 3 norm. S.D. L - 43(25.7 %) Between 1 and 2 norm. S.D.

Gross Alpha Statistical Summary 227 Participanta



EMSL-LV Intercomparison Study: Performance Evaluation-A, 20-Apr-1993 7/34

Gross Alpha
Exper. Rng anal Normalized deviation

Lab Res. 1 Res. 2 Res. 3 Sigma (R + SR) Average (grand-avg) (known) Tag

II:
-1.40
2.74

1.20
-2.21
0.60
2.57

4

OS ;343.0 45 353.0 5.29 0.246 347.00 1807
OX 81.0 66.0 80.0 8.39 0.369 75.67 -1.51

OY 131.0 133.0 135.0 2.00 0.098 133.00 2.62

P 117.0 111.0 107.0 5.03 0.246 111.67 1.09

PA 64.0 62.0 67.0 2.52 0.123 64.33 -2.33

PB 103.0 104.0 103.0 0.58 0.025 103.33 0.48

PC 132.0 130.0 130.0 1.15 0.049 130.67 2.46

PE
PG 90.0 96.0 93.0 3.00 0.148 93.00 -0.26

PM 96.0 96.0 101.0 2.89 0.123 97.67 0.08

87.0 90.0 94.0 3.51 0.172 90.33 -0.45

89.0 85.0 80.0 4.51 0.222 84.67 -0.86

PT 55.0 73.0 70.0 9.64 0.443 66.00 -2.21

PV 89.0 88.0 99.0 6.08 0.271 92.00 -0.33

PW
Pr
Q 109.0 93.0 126.0 16.50 0.812 109.33 0.92

QC 106.0 110.0 94.0 8.33 0.394 103.33 0.48

QJ 104.0 142.0 131.0 19.55 0.935 125.67 2.10

QP
QQ 139.0 141.0 142.0 1.53 0.074 140.67 3.18

QT 87.0 101.0 93.0 7.02 0.345 93.67 -0.21

QU 116.0 115.0 121.0 3.21 0.148 117.33 1.49

QW 107.0 115.0 114.0 4.36 0.197 112.00 1.11

QX 68.0 68.0 69.0 0.58 0.025 68.33 -2.04

QZ 87.0 91.0 87.0 2.31 0.098 88.33 -0.60

RC ++c &
RD 92.0 94.0 91.0 1.53 0.074 92.33 -0.31

RE 94.0 99.0 71.0 14.93 0.689 88.00 -0.62

RF 100.0 98.0 98.0 1.15 0.049 98.67 0.15

RG 68.0 68.0 79.0 6.35 0.271 71.67 -1.80

RJ 136.0 124.0 135.0 6.66 0.295 131.67 2.53

RK 50.0 55.0 63.0 6.56 0.320 56.00 -2.93

RL F7 117.0 17.0 .0 MO.00 17.00, -5.75 -

RM 77.0 77.0 86.0 5.20 0.222 80.00 -1.20

RN 74.0 69.0 78.0 4.51 0.222 73.67 -1.66

RR 83.0 83.0 81.0 1.15 0.049 82.33 -1.03
RT
RV 88.0 89.0 87.0 1.00 0.049 88.00 -0.62

1.03
0.60
2.21

0

0

0

3.30
-0.10
1.61
1.23

-1.92

-0.48

-0.19
-0.51
0.26

-1.68
2.65

-2.81
-5.63 x

-1.08
-1.54

-0.91

-0.51

-0.14
0.19

-0.34
-0.75
-2.09
-0.22

0

* a No data submitted TAG SYMBOLS 1 a Above control limit

0 = Insufficient data x m Determined to be an outlh -- U 4 a Below control limit

18.19 NWS
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Uranium (Natural) Statistical Summary 227 Participants

The known value of this nuclide is 28.9 pCi/l with an expected precision of 3.0; the control limits
are 23.7 to 34.1; the warning regions are 23.7 to 25.4 and 32.4 to 34.1

105(46.3 %) Failed to respond,

4(1.8 %) Outliers --------.

26(11.5 %) Out of control

but not an outlier

Statistic

83(36.6 %) Within all limits

9(4.0 %) in warning zone

but within control

Respondents Non-outliers
Mean 30.76 Grand Avg 27.64
Std. Dev. 20.83 5.01
Variance 433.77 25.13
% Coef. of Var. 67.70 18.14
% deviation of mean from known value 6.44 -4.35
Norm. dev. of mean from known value 0.09 -0.25
Median 28.32 28.25
% deviation of median from known value -2.02 -2.25
Norm. dev. of median from known value -0.03 -0.13

30(24.6 %) More than 3 norm. S.D.; . 45(36.9 %) Within 1 norm. S.D.

of known value

11(9.0 %) Between 2 and 3 norm. S.DL 36(29.5 %) Between I and 2 norm. S.D.

I
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Uranium (Natural)
Exper. Rng anal

Res. 1 Res. 2 Res. 3 Sigma (R + SR)
Normalized deviation

Average (grand-avg) (known) Tag
OS 28.8 27.1 26.3 1.2
OX
OY 27.2 27.7 27.5 0.2
Oz --"-

P 32.5 30.6 32.1 1.0
PA
PB 35.2 35.6 35.0 0.3

PG
PM

PT
PV
Pw
PY

32.0
22.0
27.4

23.0
23.5

33.0
21.6
27.6

22.7
21.9

32.0
21.6
26.7

22.1
21.2

8

5

P0

1

0.58
0.23
0.47

0.46
1.18

0.492 27.40 -0.14 -0.87

0.098 27.47 -0.10 -0.83

0.374 31.73 2.36 1.64

0.118 35.27 4.40 3.68 f

0.197 32.33 2.71 1.98
0.079 21.73 -3.41 -4.14 1
0.177 27.23 -0.24 -0.96

0.177
0.453

22.60
22.20

S

-2.91
-3.14

Q 25.5 26.6 27.1 0.82 0.315 26.40 -0.72
QC
QJ 28.7 28.1 28 8 0.38 0.138 28.53 0.51

oL

QQ 26.0 25.5 24.8 0.60 0.236 25.43 -1.28

QU 30.3 30.4 31.7 0.78 0.276 30.80 1.82

QX 32.6 32.3 32.8 0.25 0.098 32.57 2.84
QY 29.2 28.6 28.9 0.30 0.118 28.90 0.73
QZ 31.4 33.4 33.7 1.25 0.453 32.83 3.00
RC 29.8 31.9 30.3 1.10 0.413 30.67 1.75
RD 42.1 43.6 42.9 0.75 0.295 42.87 8.79

RF 28.5 28.5 29.3 0.46 0.158 28.77 0.65
RG 29.7 29.7 29.0 0.40 0.138 29.47 1.05

RK 27.9 26.5 27.2 0.70 0.276 27.20 -0.26
RL 15.0 18.0 20.0 2.52 0.984 17.67 -5.76
RM 20.0 19.0 22.9 2.03 0.768 20.63 -4.05
RN 35.5 35.0 33.6 0.98 0.374 34.70 4.07
RP 30.6 30.6 30.6 0.01 0.000 30.60 1.71
RR 28.8 30.3 29.6 1.70 0.295 29.57 1.11

RV 14.1 14.7 14.6 0.32 0.118 14.47 -7.61

-3.64
-3.87

-1.44

-0.21

0

II

II

0

-2.00

1.10
0

2.12
0.00
2.27
1.02
8.06

-0.08
0.33

-0.98
-6.49
-4.77
3.35
0.98
0.38

ft

a
II
ft

0

-8.33 4

Lab

J * No data submitted TAG SYMBOLS f Above control limit
0 H Insufficient data x H Determined to be an outlier a H Below control limit

00-073
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Statistical Summary 227 Participants

The known value of this nuclide is 177.0 pCi/I with an expected precision of 27.0; the control limits

are 130.2 to 223.8; the warning regions are 130.2 to 145.7 and 208.3 to 223.8

56(24.7 %) Failed to respond %116(51.1

10(4.4 %) Outliers ,--..-------------

14(6.2 %) Out ofrcontroi - ' --'31(13.7

but not an outlier

%) Within all limits

%) in warning zone

but within control

Statistic Respondents Non-outliers

Mean 209.02 Grand Avg 155.52

Std. Dev. 665.59 18.41

Variance 443014.07 338.96

% Coef. of Var. 318.44 11.84

% deviation of mean from known value 18.09 -12.14

Norm. dev. of mean from known value 0.05 -1.17

Median 156.67 157.00

% deviation of median from known value -11.49 -11.30

Norm. dev. of median from known value -0.03 -1.09

24(14.0 %) More than 3 norm. S.D., 59(34.5 %) Within 1 norm. S.D.
of known value

31(18.1 %) Between 2 and 3 norm . 57(33.3 %) Between 1 and 2 norm. S.D.

0 k- Up3.



Exper. Rng anal
Res. 1 Res. 2 Res. 3 Sigma (R + SR)

08 7748.0 %'740.o
OX 163.0 158.0
OY 133.0 137.0
0Z.
P 170.0 153.0
PA 156.0 160.0
PB 176.0 167.0
PC 133.0 134.0
PE
PG 162.0 155.0
PM 151.0 173.0

164.0 164.0
130.0 125.0

PT 74.0 84.0
PV 148.0 152.0

4.36 0.175 443.00441.0
151.0
121.0

149.0
158.0
182.0
137.0

166.0
156.0

163.0
120.0

76.0
156.0

0.263 157.33
0.350 130.33

0.459 157.33
0.088 158.00
0.328 175.00
0.088 134.67

0.241 161.00
0.481 160.00

3 0.022 163.67
) 0.219 125.00

9 0.219 78.00
) 0.175 152.00

Normalized deviation
Average (grand-avg) (known) Tag

-37.69
0.12

-1.62

0.12
0.16
1.25

-1.34

0.35
0.29

0.52
-1.96
-4.97
-0.23

-1.26
-2.99

-1.26
-1.22

-0.13
-2.72

-1.03
-1.09

6.03
8.33

11.15
2.0
7.5Z
2.08

5.5,
11.5i,

0.5
5.0
5.21
4.0

x

FW

Q 150.0 147.0 152.0 2.52 0.109 149.67 -0.38 -1.75
QC 154.0 168.0 173.0 9.85 0.416 165.00 0.61 -0.77

QJ 145.0 127.0 142.0 9.64 0.394 138.00 -1.12 -2.50
QK 154.0 151.0 159.0 4.04 0.175 154.67 -0.05 -1.43
QL . 364,0 368.0 6.11 0.263 369.33 13.72 12.34 x
QP 135.0 135.0 141.0 3.46 0.131 137.00 -1.19 -2.57
QQ 157.0 160.0 162.0 2.52 0.109 159.67 0.27 -1.11
QT 169.0 163.0 165.0 3.06 0.131 165.67 0.65 -0.73
QU 177.0 180.0 181.0 2.08 0.088 179.33 1.53 0.15
QW 179.0 185.0 185.0 3.46 0.131 183.00 1.76 0.38
QX 150.0 151.0 153.0 1.53 0.066 151.33 -0.27 -1.65

QZ 166.0 162.0 171.0 4.51 0.197 166.33 0.69 -0.68

RD 182.0 184.0 165.0 10.44 0.416 177.00 1.38 0.00
RE 167.0 170.0 149.0 11.36 0.459 162.00 0.42 -0.96
RF 161.0 160.0 157.0 2.08 0.088 159.33 0.24 -1.13
RG 150.0 146.0 151.0 2.65 0.109 149.00 -0.42 -1.80
RJ 169.0 168.0 174.0 3.21 0.131 170.33 0.95 -0.43
RK 161.0 111.0 131.0 25.17 1.179 134.33 -1.36 -2.74

R 2&102 24.0 24.0: Oi58 0.02 236 84 9.4
RM 173.0 176.0 184.0 5.69 0.241 177.67 1.42 0.04
RN 129.0 143.0 130.0 7.81 0.306 134.00 -1.38 -2.76

RR 161.0 148.0 157.0 6.66 0.284 155.33 -0.01 -1.39
RT *~~r~r~.*~--

RV 127.0 128.0 125.0 1.53 0.066 126.67 -1.85 -3.23 4

9 = No data submitted TAG SYMBOLS fr Above control limit

0 a Insufficient data x a Determined to be an outlier Below control limit

UU-08 d
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- H

-0.86
-3.34
-6.35
-1.60
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Strontium-89 Statistical Summary 227 Participants

The known value of this nuclide is 41.0 pCi/I with an expected precision of 5.0; the control limits
are 32.3 to 49.7; the warning regions are 32.3 to 35.2 and 46.8 to 49.7

133(58.6 %) Failed to respond:

4(1.8 %) Outliers --------

27(11.9 %) Out of control

but not an outlier

55(24.2 %) Within all limits

8(3.5 %) In warning zone

but within control

Statistic Respondents Non-outliers
Mean 55.28 Grand Avg 37.59
Std. Dev. 166.21 8.32
Variance 27625.90 69.30
% Coef. of Var. 300.69 22.15
% deviation of mean from known value 34.82 -8.33
Norm. dev. of mean from known value 0.09 -0.41
Median 38.83 38.67
% deviation of median from known value -5.28 -5.69
Norm. dev. of median from known value -0.01 -0.28

31(33.0 %) More than 3 norm. S.D.: :31(33.0 %) Within 1 norm. S.D.

of known value

8(8.5 %) Between 2 and 3 norm. S.D.E. %) Between 1 and 2 norm. S.D.
!!. 212. % eten nd2nom SD
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Strontium-89
Exper. Rng anal

Res. 1 Res. 2 Res. 3 Sigma (R + SR)
Normalized deviation

Average (grand-avg) (known) Tag
.C.'... A'CC4.s ....n<..I -

RF 48.0 41.0 51.0 5.13
RG

RK 37.0 43.0 32.0 5.51
RL 6.04 7 - 12.0 _0 3.21
RM 48.0 45.0 52.0 3.51
RN 24.0 27.0 28.0 2.08

RR 43.0 45.0 41.0 2.00
RT-
AV

- a

0.709 45.00 2.57 1.39
3.596 41.67 1.41 0.23

0.709 35.67 -0.66 -1.85

OS Z't ~ a- --

Ox -
Oy
,OY

.OZ
P
PA
PB 42.0 45.0 48.0 3.00
PC 30.0 50.0 45.0 10.41
PE
PG
PM 37.0 38.0 32.0 3.21

36.0 34.0 40.0 3.06

PT 48.0 56.0 61.0 6.56
PY 35.0 38.0 43.0 4.04
PW
PyY
Q 36.0 35.0 36.0 0.58
QCo-
QJ
QK 41.0 42.0 43.0 1.00
QL 51.0 102.0 70.0 25.77

QQ 28.0 28.0 28.0 0.00
QT
QU 37.0 39.0 41.0 2.00
QW 40.0 43.0 39.0 2.08
QX 25.0 23.0 23.0 1.15
QY.
QZ 36.0 35.0 35.0 0.58

0.32

6.03
0.37

0.66.

1.53.
2.73

-3.32

-1.50

4.85

-0.81

-1.85

0

6

0

S

0.35

11.55 x

-4.50 ii

0.473 39.00 0.49 -0.69
0.473 40.67 1.07 -0.12
0.236 23.67 -4.82 -6.00 I

0.118 35.33 -0.78 -1.96

. .. . .. .

1.345 46.67 3.15 1.96

1.570 37.33 -0.09 -1.27
0.709 y 8.33 -10.13 -11.32 X
0.827 48.33 3.72 2.54
0.473 26.33 -3.90 -5.08 I

0.473 43.00 1.88 0.69

inLab

I . No data submitted TAG SYMBOLS f Above control limit
0 M Insufficient data x = Determined to be an outlie ageH Below control limit

0.709 36.67

2.020 55.00
0.945 38.67

0.118 35.67

0.236 42.00
10.571 74.33 1

0.000 28.00
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Strontium-90 Statistical Summary 227 Participants

The known value of this nuclide is 29.0 pCi/1 with an expected precision of 5.0; the control limits
are 20.3 to 37.7; the warning regions are 20.3 to 23.2 and 34.8 to 37.7

126(55.5 %) Failed to respond.

7(3.1

4(1.8

%) Outliers ---------

%) Out of control
but not an outlier

:84(37.0 %) Within all limits

6(2.6 %) in warning zone
but within control

Statistic Respondents Non-outliers
Mean 97.24 Grand Avg 27.82
Std. Dev. 689.22 3.45
Variance 475019.12 11.87
% Coef. of Var. 708.77 12.38
% deviation of mean from known value 235.31 -4.06
Norm. dev. of mean from known value 0.10 -0.34
Median 28.00 28.00
% deviation of median from known value -3.45 -3.45
Norm. dev. of median from known value 0.00 -0.29

12(11.9 %) More than 3 norm. S.D. ., ,63(62.4 %) Within 1 norm. S.D.

of known value

5(5.0 %) Between 2 and 3 norm. S.D. -21(20.8 %) Between 1 and 2 norm. S.D.

(

I II
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Strontium-90
Exper. Rng anal Normalized deviation

Lab Res. 1 Res. 2 Res. 3 Sigma (R + SR) Average (grand-avg) (known) Tag

-. -- - -- ; ' *

OY '..' --- 4: ..

- ..-.- ' .

PA *
PB 30.0 28.0 32.0 2.00 0.473 30.00 0.75 0.35

PC 35.0 30.0 30.0 2.89 0.591 31.67 1.33 0.92

PE.
PG
PM 27.0 28.0 28.0 0.58 0.118 27.67 -0.05 0.46

6.0 6.0 6.0 0.00 0.000 6.00 -7.56 -7.97 x

30.0 29.0 26.0 2.08 0.473 28.33 0.18 -0.23

PT 24.0 23.0 24.0 0.58 0.118 23.67 -1.44 -1.85

PV 31.0 29.0 30.0 1.00 0.236 30.00 0.75 0.35

PW

Q 30.0 35.0 38.0 4.04 0.945 34.33 2.26 1.85

QC
QJ 26.0 30.0 28.0 2.00 0.473 28.00 0.06 -0.35

QK 30.0 29.0 29.0 0.58 0.118 29.33 0.52 0.12

QL 1 510 480 ' 50.0 1.53 0.354 49.67 7.57 7.16 x
0

*

QT
QU 30.0 29.0 31.0 1.00 0.236 30.00 0.75 0.35

QW 28.0 29.0 32.0 2.08 0.473 29.67 0.64 0.23

QX 20.0 25.0 22.0 2.52 0.591 22.33 -1.90 -2.31

QZ 23.0 24.0 24.0 0.58 0.118 23.67 -1.44 -1.85

RC
RD

RF 37 0 - 46.0 38.0 4 "'A0945 4 ,.0 422 3 1 x

RK 20.0 19.0 27.0 4.36 0.945 22.00 -2.02 -2.42

L 1.3.06 5. .5 .- .

RM 33.0 33.0 29.0 2.31 0.473 31.67 1.33 0.92

RN 20.0 17.0 18.0 1.53 0.354 18.33 -3.29 -3.70 x

RR 28.0 280 280 0.00 0000 28.00 0.06 -0.35

* No data submitted TAG SYMBOLS w Above control limit

0 Insufficient data x aDetermined to be an ouh1.Blow control limit
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Tritium Statistical Summary 210 Participants

The known value of this nuclide is 9844.0 pCi/1 with an expected precision of 984.0; the control limits
are 8136.8 to 11551.2; the warning regions are 8136.8 to 8704.9 and 10983.1 to 11551.2

41(19.5 %) Failed to respond., * 142(67.6 %) Within all limits

6(2.9 %) Outliers
2(1.0 %) Out of control - 19(9.0 %) in warning zone

but not an otitler but within control

Statistic Respondents Non-outliers
Mean 9434.52 Grand Avg 9591.82
Std. Dev. 1299.62 689.10
Variance 1689014.67 474852.55
% Coef. of Var. 13.78 7.18
% deviation of mean from known value -4.16 -2.56
Norm. dev. of mean from known value -0.32 -0.37
Median 9546.00 9580.00
% deviation of median from known value -3.03 -2.68
Norm. dev. of median from known value -0.23 -0.38

8(4.7 %) More than 3 norm. S.D. ... .85(50.3 %) Within 1 norm. S.D.
of known value

19(11.2 %) Between 2 and 3 norm. S.D. 57(33.7 %) Between 1 and 2 norm. S.D.

00~-052
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Tritium
Exper. Mng anal Normalized deviation

L Res. 1 Res. 2 Res. 3 Sigma (R + SR) Average (grand-avg) (known) Tag

L 9784.0 9757.0 9795.0 19.73 0.023 9778.67 0.33 -0.12

LF 9700.0 10000.0 9900.0 152.75 0.180 9866.67 0.48 0.04

LT 10046.0 10083.0 10222.0 92.84 0.106 10117.00 0.92 0.48
MA 8966.0 9314.0 9154.0 174.19 0.209 9144.67 -0.79 -1.23
ML 10400.0 9940.0 10500.0 298.66 0.336 10280.00 1.21 0.77
MN 9700.0 9300.0 9300.0 230.94 0.240 9433.33 -0.28 -0.72
MQ 9790.0 9530.0 9690.0 131.13 0.156 9670.00 0.14 -0.31
MS 66800 70.0 CA, 650.50.0&66. 58 0038733 .

MV 9100.0 9035.0 8867.0 120.23 0.140 9000.67 -1.04 -1.48
N 9805.0 9681.0 9621.0 93.83 0.110 9702.33 0.19 -0.25
NB 9551.0 9377.0 9392.0 96.42 0.104 9440.00 -0.27 -0.71
NH 9372.0 9329.0 9298.0 37.13 0.044 9333.00 . -0.46 -0.90

rs ~ . .~ir ... II *
7.......... Lt P.

NJ 11000.0 11000.0 12000.0 577.35 0.600 11333.33 3.07 2.62

8941.0 8726.0 9378.0 332.24 0.391 9015.00 -1.02 -1.46
o 9206.0 9300.0 9236.0 47.99 0.056 9247.33 -0.61 -1.05
OA 9830.0 9630.0 9730.0 99.97 0.120 9730.00 0.24 -0.20
OK 8759.0 8984.0 8676.0 159.36 0.185 8806.33 -1.38 -1.83
OL 8032.0 7739.0 8497.0 382.24 0.455 8089.33 -2.64 -3.09

OT 8940.0 8560.0 9580.0 515.49 0.612 9026.67 -0.99 -1.44
OX 9400.0 9560.0 9430.0 85.04 0.096 9463.33 -0.23 -0.67
PB 9522.0 9798.0 9542.0 153.88 0.166 9620.67 0.05 -0.39
PC 10520.0 10300.0 10620.0 163.71 0.192 10480.00 1.56 1.12
PD 8303.0 8280.0 8334.0 27.05 0.032 8305.67 -2.26 -2.71
PI 9046.0 9227.0 9012.0 115.58 0.129 9095.00 -0.87 -1.32

PM 8949.0 9056.0 8622.0 226.11 0.261 8875.67 -1.26 -1.70
*51 

.4

9465.0 8809.0 8947.0 345.86 0.394 9073.67 -0.91 -1.36
PT 8694.0 8640.0 8667.0 27.03 0.032 8667.00 -1.63 -2.07

-7. ....... .

PV 9526.0 9435.0 9415.0 59.17 0.067 9458.67 -0.23 -0.68

Q 10702.0 10534.0 10394.0 154.19 0.185 10543.33 1.67 1.23
io911 22. 62% 350 .0 1676 .6g4.92:x

QW 9800.0 9530.0 9800.0 155.88 0.162 9710.00 0.21 -0.24

* i No data submitted TAG SYMBOLS f = Above control limit
0 m Insufficient data x a Determined to be an outlier 1 a Below control limit
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Statistical Summary 218 Participants

The known value of this nuclide is 15.0 pCi/ with an expected precision of 5.0; the control limits
mre 6.3 to 23.7; the warning regions are 6.3 to 9.2 and 20.8 to 23.7

40(18.3 %) Failed to respond - 163(74.8 %) Within all limits

- 6(2.8 %) in warning zone
9(4.1 %) Outliers but within control

Statistic Respondents Non-outliers
Mean 16.07 Grand Avg 14.90

td. Dev. 11.04 2.08
FVariance 121.95 4.32

% Coef. of Var. 68.71 13.96
% deviation of mean from known value 7.15 -0.68
Norm. dev. of mean from known value 0.10 -0.05
Median . 15.00 15.00
% deviation of median from known value 0.00 0.00
Norm. dev. of median from known value 0.00 0.00
9(5.1 %) More than 3 norm. S.D. -. . 156(87.6 %) Within 1 norm. S.D.

of known value

6(3.4 %) Between 2 and 3 norm. S.D. '-7(3.9 %) Between 1 and 2 norm. S.D.

00=110

Cobalt-60
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Cobalt-0

I Lab
Exper. Rng anal

Res. 1 Res. 2 Res. 3 Sigma (R + SR)
Normalized deviation

Average (grand-avg) (known) Tag

11.0 13.0 15.0 2.00 0.473 13.00 -0.66 -0.69

PT 14.0 16.0 16.0 1.15 0.236 15.33 0.15 0.12

PV 16.0 16.0 15.0 0.58 0.118 15.67 0.27 0.23

PX 14.0 14.0 14.0 0.00 0.000 14.00 -0.31 -0.35
,.. .........

m ii

s =No data submitted TAG SYMBOLS 1 a Above control limit

0 M Insufficient data x s Determined to be an outlier 4 = Below control limit

00 112

Q 14.0 15.0 15.0 0.58 0.118 14.67 -0.08 -0.12

QB .16.0 16.0 16.0 0.00 0.000 16.00 0.38 0.35

QJ 15.0 19.0 16.0 2.08 0.473 16.67 0.61 0.58

Q K 14.0 15.0 15.0 0.58 0.118 14.67 -0.08 -0.12

QM 14.0 13.0 13 0 0.58 0.118 13.33 -0.54 -0.58

.Q5P 2.03833 8.12 .18.08 x

.QQ -
QT 14.0 17.0 16.0 1.53 0.354 15.67 0.27 0.23

QU .(2.0 .0 20 0.58 0.118 -2.33 -4.35 4.39 x

QX 22.0 24.0 22.0 1.15 0.236 22.67 2.69 2.66

QZ 15.0 15.0 15.0 0.00 0.000 15.00 0.04 0.00

R 14.0 14.0 14.0 0.00 0.000 14.00 -0.31 -0.35

RC 14.0 14.0 14.0 0.00 0.000 14.00 -0.31 -0.35

RF 14.0 13.0 15.0 1.00 0.236 14.00 -0.31 -0.35

RK 14.0 14.0 14.0 0.00 0.000 14.00 -0.31 -0.35

EL 13.0 13.0 13.0 0.00 0.000 13.00 -0.66 -0.69

RM 15.0 14.0 15.0 0.58 0.118 14.67 -0.08 -0.12

RO 19.0 15.0 17.0 2.00 0.473 17.00 0.73 0.69

RR 16.0 17.0 15.0 1.00 0.236 16.00 0.38 0.35

RV 16.0 15.0 12.0 2.08 0.473 14.33 -0.20 -0.23
~~ 354 358 7

RZ 16.0 15.0 15.0 0.58 0.118 15.33 0.15 0.12

S 15.0 15.0 14.0 0.58 0.118 14.67 -0.08 -0.12

7A
SC 15.0 14.0 14.0 0.58 0.118 14.33 -0.20 -0.23

SD 13.0 15.0 14.0 1.00 0.236 14.00 -0.31 -0.35

SF 7.0 6.0 7.0 0.58 0.118 6.67 -2.85 -2.89

SI 17.0 16.0 14.0 1.53 0.354 15.67 0.27 0.23

SE 10.0 10.0 10.0 0.00 0.000 10.00 -1.70 -1.73

SM 16.0 15.0 15.0 0.58 0.118 15.33 0.15 0.12

............... : t . . . . . . . .. . ........ . . . . . . . . .

SR 13.0 16.0 13.0 1.73 0.354 14.00 -0.31 -0.35

SS 14.0 17.0 16.0 1.53 0.354 15.67 0.27 0.23

ST 12.0 13.0 13.0 0.58 0.118 12.67 -0.77 -0.81

It



EMSL-LV Intercomparison Study: Gamma in Water, 11-Jun-1993 11/50

Zinc-65 Statistical Summary 218 Participants

The known value of this nuclide is 103.0 pCi/1 with an expected precision of 10.0; the control limits
are 85.7 to 120.3; the warning regions are 85.7 to 91.4 and 114.6 to 120.3

42(19.3 %) Failed to respond .. , 137(62.8 %) Within all limits

10(4.6 %) Outliers.

12(5.5 %) Out of control* - 17(7.8 %) in warning zone
but not an 6utlier but within control

Statistic Respondents Non-outliers
Mean 106.02 Grand Avg 107.54
Std. Dev. 16.66 7.83
Variance 277.55 61.36
% Coef. of Var. 15.71 7.28
% deviation of mean from known value 2.93 4.41

Norm. dev. of mean from known value 0.18 0.58
Median 107.33 107.33
% deviation of median from known value 4.21 4.21

Norm. dev. of median from known value 0.26 0.55

24(13.6 %) More than 3 norm. S.D. .

15(8.5 %) Between 2 and 3 norm. S.D . e I i Z

.86(48.9 %) Within 1 norm. S.D.

of known value

.. n.

00=414

51(29.0 %) Between 1 and 2 norm. S.D.
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Zinc-65
Exper. Rag anal Normalized deviationRes. 1 Res. 2 Res. 3 Sigma (R + SR) Average (grand-avg) (known) Tag

110.0 109.0 106.0 2.08 0.236 108.33 0.14 0.92
115.0 106.0 112.0 4.58 0.532 111.00 0.60 1.39

PY 107.0 107.0 108.0 0.58 0.059 107.33 -0.04 0.75n 77 .r .- , , ,:-. -- - -. . 77 7w 77 - . -7 7, ,

PX 105.0 105.0 104.0 0.58 0.059 104.67 -0.50 0.29

Q 110.0 107.0 -- 106.0 2.08 0.236 107.67 0.02 0.81
QB 117.0 108.0 115.0 4.73 0.532 113.33 1.00 1.79
QJ 114.0 111.0 120.0 4.58 0.532 115.00 1.29 2.08
QK 104.0 107.0 107.0 1.73 0.177 106.00 -0.27 0.52
QL
QM 107.0 93.0 100.0 7.00 0.827 100.00 -1.31 -0.52

QT 98.0 102.0 102.0 2.31 0.236 100.67 -1.19 -0.40
QU 88.0 84.0 86.0 2.00 0.236 86.00 -3.73 -2.94
QX 115.0 119.0 119.0 2.31 0.236 117.67 1.75 2.54
QZ 109.0 117.0 116.0 4.36 0.473 114.00 1.12 1.91
R 108.0 106.0 106.0 1.15 0.118 106.67 -0.15 0.64
RC 108.0 106.0 104.0 2.00 0.236 106.00 -0.27 0.52
RF 108.0 111.0 115.0 3.51 0.413 111.33 0.66 1.44

.. .. .... ..... ..

RK 102.0 92.0 95.0 5.13 0.591 96.33 -1.94 -1.15
RL 96.0 96.0 96.0 0.00 0.000 96.00 -2.00 -1.21
RM 105.0 98.0 100.0 3.61 0.413 101.00 -1.13 -0.35
RO 119.0 117.0 116.0 1.53 0.177 117.33 1.70 2.48
RQ.

RR 100.0 108.0 107.0 4.36 0.473 105.00 -0.44 0.35
RV 110.0 103.0 109.0 3.79 0.413 107.33 -0.04 0.75

A0.00 XSM4Aoo 16.55
RZ 112.0 110.0 115.0 2.52 0.295 112.33 0.83 1.62
S 109.0 114.0 112.0 2.52 0.295 111.67 0.71 1.50

SC 108.0 99.0 108.0 5.20 0.532 105.00 -0.44 0.35
SD 110.0 104.0 104.0 3.46 0.354 106.00 -0.27 0.52
SF ':s h7T0 $2Os 1.0&B018 . 52,0 -9.62 ;-8.83x
SI 115.0 113.0 112.0 1.53 0.177 113.33 1.00 1.79
SK 89.0 89.0 89.0 0.00 0.000 89.00 -3.21 -2.42
SM 106.0 105.0 106.0 0.58 0.059 105.67 -0.32 0.46

SR 105.0 109.0 109.0 2.31 0.236 107.67 0.02 0.81
SS 98.0 123.0 97.0 14.73 2.020 106.00 -0.27 0.52
ST 103.0 105.0 102.0 1.53 0.177 103.33 -0.73 0.06

7 = No data submitted TAG SYMBOLS l1 Above control limit
0 m Insufficient data x a Determined to be an outlier a Below control limit

00i116
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Ruthenium-OG Statistical Summary 218 Participants
The known value of this nuclide is 119.0 pCi/1 with an expected precision of 12.0; the control limits
are 98.2 to 139.8; the warning regions are 98.2 to 105.1 and 132.9 to 139.8

45(20.6 %) Failed to respond - , 74(33.9 %) Within all limits

9(4.1 %) Outliers ,

51(23.4 %) Out of control- 39(17.9 %) In warning zone
but not an outlier but within control

Statistic Respondents Non-outliers
Mean 104.84 Grand Avg 103.87
Std. Dev. 25.58 12.83
Variance 654.41 164.65
% Coef. of Var. 24.40 12.35
% deviation of mean from known value -11.90 -12.72
Norm. dev. of mean from known value -0.55 -1.18
Median 103.33 103.50
% deviation of median from known value -13.17 -13.03
Norm. dev. of median from known value -0.61 -1.21
60(34.7 %) More than 3 norm. S.D.:

39(22.5 %) Between 2 and 3 norm. S

, 29(16.8 %) Within 1 norm. S.D.
of known value

.D. '45(26.0 %) Between 1 and 2 norm. S.D.
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Ruthenium-106
Exper. Rng anal Normalized deviation

Res. 1 Res. 2 Res. 3 Sigma (R + SR) Average (grand-avg) (known) Tag

QT 112.0 115.0 100.0 7.94 0.738 109.00 0.74 -1.44
QU 62.0 . 64.0 67.0 2.52 0.246 64.33 -5.71 -7.89
QX 130.0 124.0 138.0 7.02 0.689 130.67 3.87 1.68
QZ 111.0 103.0 100.0 5.69 0.541 104.67- 0.12 -2.07
R 104.0 103.0 103.0 0.58 0.049 103.33 -0.08 -2.26
RC 96.0 95.0 95.0 0.58 0.049 95.33 -1.23 -3.42

91.0 76.0 88.0 7.94 0.738 85.00 -2.72 -4.91

RK 101.0 108.0 90.0 9.07 0.886 99.67 -0.61 -2.79
RL 81.0 81.0 81.0 0.00 0.000 81.00 -3.30 -5.48

220 219.0 -218.0 : .O 0.098 219.00 16.62 14.43
RO 122.0 122.0 113.0 5.20 0.443 119.00 2.18 0.00

'R'~

RR 92.0 104.0 115.0 11.50 1.252 103.67 -0.03 -2.21
RV 96.0 78.0 69.0 13.75 1.627 81.00 -3.30 -5.48

U

0

JI
xC

4
404 O1 530. .9 bf4;217 -0.9 xM

RZ 108.0 102.0 112.0 5.03 0.492 107.33 0.50 -1.68
S 89.0 85.0 91.0 3.06 0.295 88.33 -2.24 -4.43

SC 106.0 107.0 108.0 1.00 0.098 107.00 0.45 -1.73
SD 91.0 107.0 97.0 8.08 0.788 98.33 -0.80 -2.98

..zrK ,0 4Qy..I A4 cA148 n -8.93 -1.11 x
SI 91.0 111.0 96.0 10.41 0.984 99.33 -0.65 -2.84
SK 72.0 72.0 72.0 0.00 0.000 72.00 -4.60 -6.78
SM 122.0 113.0 114.0 4.93 0.443 116.33 1.80 -0.38

SR 107.0 115.0 104.0 5.69 0.541 108.67 0.69 -1.49
SS 103.0 121.0 102.0 10.69 0.935 108.67 0.69 -1.49
ST 98.0 99.0 107.0 4.93 0.443 101.33 -0.37 -2.55

T- 4- .- --.

No data submitted

L 0 sInsufficient data
TAG SYMBOLS

x Determined to be an outlier

0

f Above control limit
II R elnw rnntrnl limit

It

II

107.0 102.0 104.0 2.52 0.246 104.33 0.07 -2.12
113.0 105.0 122.0 8.50 0.837 113.33 1.37 -0.82

PV 109.0 106.0 110.0 2.08 0.197 108.33 0.64 -1.54py ~ ~ ~ ~ 7 .;;- ........ rr ':." -. ;

PX 106.0 114.0 109.0 4.04 0.394 109.67 0.84 -1.35
p . ....... .

Q 107.0 108.0 -109.0 1.00 0.098 108.00 0.60 -1.59
QB 95.0 97.0 112.0 9.29 0.837 101.33 -0.37 -2.55
QJ 102.0 113.0 105.0 5.69 0.541 106.67 0.40 -1.78
QK 130.0 122.0 117.0 6.56 0.640 123.00 2.76 0.58

QM 100.0 100.0 93.0 4.04 0.345 97.67 -0.90 -3.08

x = Determined to be an outlier Below control limit
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Cesium-134 Statistical Summary 218 Participants

The known value of this nuclide is 5.0 pCi/I with an expected precision of 5.0; the control limits
V 0.0 to 13.7; the warning regions are 0.0 to 0.0 and 10.8 to 13.7

50(22.9 %) Failed to respond-, , 164(75.2 %) Within all limits

2(0.9 %) In warning zone

2(0.9 %) Outliers r but within control

Statistic Respondents Non-outliers
Mean 5.71 Grand Avg 5.39

td. Dev. 3.40 1.57
ariance 11.58 2.46

% Coef. of Var. 59.60 29.14
% deviation of mean from known value 14.21 7.71
Norm. dev. of mean from known value 0.21 0.25
Median 5.00 5.00
% deviation of median from known value 0.00 0.00
Norm. dev. of median from known value 0.00 0.00

3(1.8 %) More than 3 norm. S.D. .. 154(91.7 %) Within 1 norm. S.D.

of known value

(. %) Between 2 and 3 norm. S.D. **' 10(6.0 %) Between 1 and 2 norm. S.D.

UUJ-12-"-

27 /50
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Cesium-134

Exper. Rug anal
Res. 2 Res. 3 Sigma (R + SR)

Normalized deviation
Average (grand-avg) (known) Tag

LP 4.0 4.0 3.0 0.58 0.118 3.67 -0.60 -0.46
4.0 5.0 5.0 0.58 0.118 4.67 -0.25 -0.12

U -. ..

PV 8.0 6.0 4.0 2.00 0.473 6.00 0.21 0.35

PX- 5.0 5.0 5.0 0.00 0.000 5.00 -0.13 0.00

Q 5.0 5.0 5.0 0.00 0.000 5.00 -0.13 0.00
QB .6.0 4.0 6.0 1.15 0.236 5.33 -0.02 0.12

QK 5.0 6.0 5.0 0.58 0.118 5.33 -0.02 0.12
QL . .

QM 5.0 5.0 5.0 0.00 0.000 5.00 -0.13 0.00

QQ -. ..1::

QT 6.0 6.0 6.0 0.00 0.000 6.00 0.21 0.35
QU 3.0 4.0 3.0 0.58 0.118 3.33 -0.71 -0.58
QX 6.0 6.0 6.0 0.00 0.000 6.00 0.21 0.35
QZ 5.0 5.0 5.0 0.00 0.000 5.00 -0.13 0.00
R 5.0. 5.0 5.0 0.00 0.000 5.00 -0.13 0.00
RC 3.0 3.0 4.0 0.58 0.118 3.33 -0.71 -0.58
RF 5.0 4.0 5.0 0.58 0.118 4.67 -0.25 -0.12

RK 4.0 5.0 3.0 1.00 0.236 4.00 -0.48 -0.35
RL 4.0 4.0 4.0 0.00 0.000 4.00 -0.48 -0.35
RM 5.0 6.0 5.0 0.58 0.118 5.33 -0.02 0.12
RO 6.0 6.0 7.0 0.58 0.118 6.33 0.33 0.46

RR 6.0 6.0 5.0 0.58 0.118 5.67 0.10 0.23
RV 5.0 4.0 4.0 0.58 0.118 4.33 -0.36 -0.23
RX 2.0 3.0 4.0 1.00 0.236 3.00 -0.83 -0.69
RZ 8.0 7.0 6.0 1.00 0.236 7.00 0.56 0.69
S 4.0 5.0 5.0 0.58 0.118 4.67 -0.25 -0.12

SC 5.0 5.0 5.0 0.00 0.000 5.00 -0.13 0.00
SD 5.0 4.0 5.0 0.58 0.118 4.67 -0.25 -0.12
SF 2.0 2.0 2.0 0.00 0.000 2.00 -1.17 -1.04

.SI 5.0 7.0 6.0 1.00 0.236 6.00 0.21 0.35
oo0 M8., 2'.t.k. 114 x

SM 6.0 5.0 7.0 1.00 0.236 6.00 0.21 0.35

SR 5.0 6.0 5.0 0.58 0.118 5.33 -0.02 0.12
SS 5.0 5.0 6.0 0.58 0.118 5.33 -0.02 0.12
ST 4.0 5.0 4.0 0.58 0.118 4.33 -0.36 -0.23

7,'-V

cm Res. 1

[ . No data submitted TAG SYMBOLS 1 = Above control limit
0 Insufficient data x = Determined to be an outlier a. Below control limit
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Cesium-137 Statistical Summary 218 Participants

The known value of this nuclide is 5.0 pCi/I with an expected precision of 5.0; the control limits
are 0.0 to 13.7; the warning regions are 0.0 to 0.0 and 10.8 to 13.7

43(19.7 %) Failed

5(2.3 %) Outliers

to respond . 170(78.0 %) Within all limits

5%.

Statistic Respondents Non-outliers

Mean 14.23 Grand Avg 5.76
Std. Dev. 106.03 1.47
Variance 11242.71 2.16
% Coef. of Var. 745.20 25.50
% deviation of mean from known value 184.57 15.29
Norm. dev. of mean from known value 0.09 0.52
Median 5.33 5.33
% deviation of median from known value 6.67 6.67

Norm. dev. of median from known value 0.00 0.23

5(2.9 %) More than 3 norm. S.D. =. ; 150(85.7 %) Within 1 norm. S.D.

of known value

20(11.4 %) Between 1 and 2 norm. S.D.
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r Cesium-137
Exper.

Res. 1 Res. 2 Res. 3 Sigma
Rng anal
(R + SR)

Normalized deviation
Average (grand-avg) (known) Tag

P 5.0 4.0 5.0 0.58
4.0 6.0 6.0 1.15

PV 4.0 6.0 8.0 2.00

PX 6.0 4.0 5.0 1.00
py
Q 5.0 5.0 5.0 0.00
QB 6.0 7.0 4.0 1.53

QJ 7
QK 6.0 6.0 5.0 0.58
QL ......

QM 6.0 6.0 6.0 0.00
QP.
QQ
QT 8.0 8.0 8.0 0.00
QU 4.0 3.0 4.0 0.58
QX 7.0 6.0 7.0 0.58
QZ 5.0 5.0 5.0 0.00
R 5.0 4.0 5.0 0.58
RC 5.0 5.0 5.0 0.00
RF 4.0 4.0 4.0 0.00

RK 6.0 5.0 7.0 1.00
RL 4.0 4.0 4.0 0.00
RM 6.0 5.0 5.0 0.58
RO 5.0 4.0 7.0 1.53

. ........

RR 6.0 6.0 7.0 0.58
RV 4.0 2.0 4.0 1.15
RX 1.0 1.0 1.0 0.00
RZ 4.0 4.0 4.0 0.00

S 5.0 6.0 6.0 0.58
SA 650. 0
SC 6.0 5.0 6.0 0.58
SD 6.0 5.0 5.0 0.58

SF 2.0 2.0 2.0 0.00
SI 7.0 7.0 5.0 1.15
SK 10.0 10.0 10.0 0.00
SM 7.0 6.0 5.0 1.00

SR 8.0 5.0 7.0 1.53
SS 4.0 7.0 5.0 1.53
ST 4.0 5.0 4.0 0.58

0.118 4.67 -0.38 -0.12
0.236 5.33 -0.15 0.12

0.473 6.00 0.08 0.35

0.236 5.00 -0.26 0.00

0.000 5.00 -0.26 0.00
0.354 5.67 -0.03 0.23

0.118 5.67 -0.03 0.23
0

0.000 6.00 0.08 0.35
0

0

0.000 8.00 0.77 1.04
0.118 3.67 -0.73 -0.46
0.118 6.67 0.31 0.58
0.000 5.00 -0.26 0.00
0.118 4.67 -0.38 -0.12
0.000 5.00 -0.26 0.00
0.000 4.00 -0.61 -0.35

0.236 6.00 0.08 0.35
0.000 4.00 -0.61 -0.35
0.118 5.33 -0.15 0.12
0.354 5.33 -0.15 0.12

0.118 6.33 0.20 0.46
0.236 3.33 -0.84 -0.58
0.000 1.00 -1.65 -1.39
0.000 4.00 -0.61 -0.35
0.118 5.67 -0.03 0.23

0.118 5.67 -0.03 0.23
0.118 5.33 -0.15 0.12
0.000 2.00 -1.30 -1.04
0.236 6.33 0.20 0.46
0.000 10.00 1.47 1.73
0.236 6.00 0.08 0.35

0.354 6.67 0.31 0.58
0.354 5.33 -0.15 0.12
0.118 4.33 -0.50 -0.23

e M No data submitted
0 = Insufficient data

TAG SYMBOLS
x m Determined to be an outlier

11= Above control limit
a Below control limit

.~ m

I-Ew I

.E I IE I
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Barium-133 Statistical Summary 218 Participants

The known value of this nuclide is 99.0 pCi/1 with an expected precision of 10.0; the control limits
are 81.7 to 116.3; the warning regions are 81.7 to 87.4 and 110.6 to 116.3

44(20.2 %) Failed to respond :142(65.1 %) Within all limits

12(5.5 %) Outliers
5(2.3 %) Out of control *- 15(6.9 %) In warning zone

but not an otftlier but within control

Statistic Respondents Non-outliers
Mean 95.16 Grand Avg 96.74
Std. Dev. 14.34 6.87
Variance 205.73 47.19
% Coef. of Var. 15.07 7.10
% deviation of mean from known value -3.87 -2.28
Norm. dev. of mean from known value -0.27 -0.33
Median 97.00 97.00
% deviation of median from known value -2.02 -2.02
Norm. dev. of median from known value -0.14 -0.29

18(10.3 %) More than 3 norm. S.D.., 112(64.4 %) Within 1 norm. S.D.

of known value

14(8.0 %) Between 2 and 3 norm. S.D.'7.2 %) Between 1 and 2 norm. S.D.

UU-l1,3J
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Barium-133

Res. 1 Exper. Rng anal
Res. 2 Res. 3 Sigma (R + SR)

Normalized deviation
Average (grand-avg) (known) Tag

8F 41.0: -4L.0 o4<.'.0.58.
SI 96.0 104.0 100.0 4.00
5K 96.0 96.0 96.0 0.00
SM 96.0 100.0 98.0 2.00

SR 87.0 92.0 99.0 6.03
SS 102.0 107.0 103.0 2.65

T 98.0 96.0 94.0 2.00

0 94 .4 67 -4 - .71 : -:. . 10 ' x .
0.473 100.00 0.56 0.17
0.000 96.00 -0.13 -0.52
0.236 98.00 0.22 -0.17

0.709 92.67 -0.71 -1.10
0.295 104.00 1.26 0.87
0.236 96.00 -0.13 -0.52

- -".4....'. ~ -S'.. U.....4..'.... ~ .

No data submitted TAG SYMBOLS f Above control limit
0 a Insufficient data x H Determined to be an ou~j- I, 4 Below control limit

104.0 96.0 108.0 6.11 0.709 102.67 1.03 0.64
97.0 95.0 104.0 4.73 0.532 98.67 0.33 -0.06

PV 93.0 93.0 93.0 0.00 0.000 93.00 -0.65 -1.04

PX 97.0 97.0 98.0 0.58 0.059 97.33 0.10 -0.29............ ......... ...... ...................
- --- .- - ~

Q 87.0 87.0 91.0 2.31 0.236 88.33 -1.46 -1.85
QB 97.0 97.0 103.0 3.46 0.354 99.00 0.39 0.00
QJ 97.0 92.0 99.0 3.61 0.413 96.00 -0.13 -0.52
QK 94.0 101.0 97.0 3.51 0.413 97.33 0.10 -0.29
QL - - 4-

QM 95.0 94.0 96.0 1.00 0.118 95.00 -0.30 -0.69
QP-

QT 97.0 98.0 96.0 1.00 0.118 97.00 0.04 -0.35
QU 86.0 88.0 84.0 2.00 0.236 86.00 -1.86 -2.25
QX 121.0 121.0 117.0 2.31 0.236 119.67 3.97 3.58 f
QZ 104.0 96.0 103.0 4.36 0.473 101.00 0.74 0.35
R 95.0 95.0 96.0 0.58 0.059 95.33 -0.24 -0.64

C 85.0 84.0 86.0 1.00 0.118 85.00 -2.03 -2.42
91.0 92.0 95.0 2.08 0.236 92.67 -0.71 -1.10

RK 89.0 90.0 88.0 1.00 0.118 89.00 -1.34 -1.73
RL 81.0 81.0 81.0 0.00 0.000 81.00 -2.73 -3.12 I
RM 99.0 97.0 99.0 1.15 0.118 98.33 0.28 -0.12
RO 105.0 105.0 104.0 0.58 0.059 104.67 1.37 0.98

RR 98.0 102.0 100.0 2.00 0.236 100.00 0.56 0.17
RV 102.0 103.0 103.0 0.58 0.059 102.67 1.03 0.64

~~0 -- 40. --60.2 0 ~6.00.-" 0.7093 . 54 00 4f7o'7 -. 7
,Z 100.0 101.0 102.0 1.00 0.118 101.00 0.74 0.35
5 99.0 99.0 98.0 0.58 0.059 98.67 0.33 -0.06

SC 90.0 94.0 96.0 3.06 0.354 93.33 -0.59 -0.98
SD 94.0 79.0 88.0 7.55 0.886 87.00 -1.69 -2.08
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Gross Alpha Statistical Summary 261 Participants
The known value of this nuclide is 15.0 pCi/1 with an expected precision of 5.0; the control limits
are 6.3 to 23.7; the warning regions are 6.3 to 9.2 and 20.8 to 23.7

59(22.6 %) Felled to respond - 140(53.6 %) Within all limits

%S

10(3.8 %) Outliers
14(5.4 %) Out of control* -- 38(14.6 %) in warning zone

but not an outlier but within control

Statistic Respondents Non-outliers
Mean 14.84 Grand Avg 12.06
Std. Dev. 17.73 4.28
Variance 314.42 18.28
% Coef. of Var. 119.50 35.45
% deviation of mean from known value -1.08 -19.59
Norm. dev. of mean from known value -0.01 -0.69
Median 12.00 11.67
% deviation of median from known value -20.00 -22.22
Norm. dev. of median from known value -0.17 -0.78
26(12.9 %) More than 3 norm. S.D.-,

36(-17.8 %) Between 2 and 3 norm. S.D.

69(34.2 %) Within 1 norm. S.D.
of known value

1(35.1 %) Between 1 and 2 norm. S.D.
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Gross Alpha
Exper. Rng anal Normalized deviation

Lab Res. 1 Res. 2 Res. 3 Sigma (R + SR) Average (grand-avg) (known) Tag
19.0
16.0
30.0
10.0

7.0
11.0

NA
NB
NE
NF
NG
NH
NI
NJ
NK
NO
NP
NT
0
OA
OB
OF
OK
OM
OS
OT
Ox
OY
P
PA
PB
PC
PD
PG
PM
PP

PT
PV

Q
QA
Q13
QC
QI
QJ
QK
QM
QP
QQ
QT

18.0
20.0
26.0

9.0
8.0

10.0

10.0
8.0

17.0

13.0
16.0
12.0
15.0
19.0

8.0

13.0 11.0
14.0 13.0
24.0 16.0

7.0 5.0
10.0 10.0
17.0 21.0

13.0 11.0
15.0 13.0

10.0 8.0
13.0 13.0

8.0 8.0
13.0 14.0
9.0 10.0

10.0 9.0

15.0 12.0
3.0 2.0

15.0 14.0

179.0 176.0.
3.0 3.0

13.0 14.0
15.0 16.0

18.0
18.0
29.0

8.0
8.0

14.0

10.0
8.0

19.0

11.0
14.0
13.0
11.0
17.0

0.58
2.00
2.08
1.00
0.58
2.08

0.00
0.58
1.00

1.00
1.15
0.58
2.08
1.53

1.00 0.236

1.15
0.58
4.93
1.00
0.00
2.31

1.53
1.00

1.53
0.58
1.15
1.00
1.00
0.58

1.73
0.58
0.58

15.37
1.15
2.08
1.00

0.236
0.118
1.120
0.236
0.000
0.473

0.354
0.236

0.354
0.118
0.236
0.236
0.236
0.118

0.118
0.473
0.473
0.236
0.118
0.473

0.000
0.118
0.236

0.236
0.236
0.118
0.473
0.354

11.33
14.00

9.67
13.33

8.67
13.00

9.00
9.33

0.354 13.00
0.118 2.67
0.118 14.33

5.396 186.33
0.236 3.67
0.473 14.67
0.236 15.00

. S No data submitted TAG SYMBOLS =- Above control limit
0 a Insufficient data x = Determined to be an outlier a.t Below control limit

00~043

10.0
9.0

18.0

12.0
14.0
13.0
12.0
20.0

10.0

18.33
18.00
28.33

9.00
7.67

11.67

10.00
8.33

18.00

12.00
14.67
12.67
12.67
18.67

.9.00

11.67
13.67
18.33
6.00

10.00
18.33

5.

9.0

11.0
14.0
15.0

6.0
10.0
17.0

10.0
14.0

11.0
14.0
10.0
12.0
8.0
9.0

12.0
3.0

14.0

204.0
5.0

17.0
14.0

2.17
2.06
5.64

-1.06
-1.52
-0.14

-0.71
-1.29
2.06

-0.02
0.90
0.21
0.21
2.29

-1.06

-0.14
0.56
2.17

-2.10
-0.71
2.17

-0.25
0.67

-0.83
0.44

-1.18
0.33

-1.06
-0.94

0.33
-3.25
0.79

60.37
-2.91
0.90
1.02

1.15
1.04
4.62

-2.08
-2.54
-1.15

-1.73
-2.31
1.04

-1.04
-0.12
-0.81
-0.81
1.27

-2.08

-1.15
-0.46
1.15

-3.12
-1.73
1.15

-1.27
-0.35

-1.85
-0.58
-2.19
-0.69
-2.08
-1.96

-0.69
-4.27
-0.23

59.35
-3.93
-0.12
0.00

x

0

0

0

0

0

x
4
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Gross Beta Statistical Summary 261 Participants
The known value of this nuclide is 43.0 pCi/I with an expected precision of 6.9; the control limitsare 31.0 to 55.0; the warning regions are 31.0 to 35.0 and 51.0 to 55.0

52(19.9 %) Failed to respond . 138(52.9 %) Within all limits

6(2.3 %) Outliers -- . .

35(13.4 %) Out of control 
-. 30(11.5 %) In warning zone

but not an outlier 
but within control

Statistic Respondents Non-outliers
Mean 43.74 Grand Avg 37.65Std. Dev. 79.25 8.49Variance 6281.29 72.09% Coef. of Var. 181.19 22.55% deviation of mean from known value 1.72 -12.44
Norm. dev. of mean from known value 0.01 -0.63
Median 38.67 38.67
% deviation of median from known value -10.08 -10.08
Norm. dev. of median from known value -0.05 -0.51
41(19.6 %) More than 3 norm

30(14.4 %) Between 2 and 3

S.D. ;83(39.7 %) Within 1 norm. S.D.
of known value

norm. S.D 55(26.3 %) Between 1 and 2 norm. S.D.

I A& II1 .i



NB
NE
NF
NG
NH
NI
NJ
NK
NO
NP
NT
0
OA
OB
OF
OK
OM
OS
OT
Ox
Oy
P
PA
PB
PC
PD
PG
PM

R
PT
PV
Q
QA
QB
QC

40.0
24.0
48.0
32.0
39.0

26.0
23.0
38.0

23.0
34.0
41.0
59.0
41.0

54.0 53.0

36.0 36.0
27.0 23.0
30.0 38.0
44.0 42.0
35.0 34.0
38.0 35.0

39.0 41.0
35.0 40.0

42.0 42.0
31.0 30.0
36.0 33.0
33.0 36.0
40.0 46.0
43.0 42.0

36.0 37.0
16.0
39.0
42.0
36.0
27.0
42.0
44.0

17.0
37.0
44.0
39.0
31.0
45.0
66.0

40.0
28.0
47.0
31.0
36.0

27.0
23.0
43.0

28.0
38.0
42.0
53.0
41.0

U-V

37.0
26.0
50.0
32.0
38.0

25.0
19.0
53.0

26.0
37.0
42.0
48.0
42.0

53.0

33.0
26.0
33.0
46.0
36.0
35.0

36.0
38.0

42.0
30.0
39.0
37.0
36.0
45.0

39.0
16.0
34.0
43.0
34.0
33.0
43.0
42.0

1.73
2.00
1.53
0.58
1.53

1.00
2.31
7.64

2.52
2.08
0.58
5.51
0.58

0.58 0.085

1.73
2.08
4.04
2.00
1.00
1.73

2.52

2.52

0.00
0.58
3.00
2.08
5.03
1.53

1.53
0.58
2.52
1.00
2.52
3.06
1.53

0.256
0.341
0.682
0.341
0.170

0.256

0.426
0.426

0.000
0.085
0.511
0.341
0.852

0.256

0.256
0.085
0.426
0.170
0.426
0.511
0.256

V.Zoo
0.256
0.341
0.256
0.085
0.256

0.170
0.341
1.530

0.426
0.341
0.085
0.938
0.085

QI
QJ
QK
QM
QP
QQ
QT

39.006
26.00
48.33
31.67
37.67

26.00
21.67
44.67

25.67
36.33
41.67
53.33

-41.33

53.33

-1.75
0.34

-2.91
2.67

-1.50
0.00

-2.91
-4.00
1.75

-3.00
-0.33
1.00
3.92
0.92

3.92

-0.66
-3.08
-1.00
1.59

-0.66
-0.41

0.25
0.00

1.09
-1.83
-0.41
-0.58
0.75
1.42

-0.08
-5.33
-0.25
1.34

-0.33
-1.83
1.42
132 f)

-3.08
-1.00
-4.25
1.33

-2.83
-1.33

-4.25
-5.33
0.42

-4.33
-1.67
-0.33
2.58

-0.42

2.58

-2.00
-4.42
-2.33
0.25

-2.00
-1.75

-1.08
-1.33

-0.25
-3.17
-1.75
-1.92
-0.58
0.08

-1.42
-6.66
-1.58
0.00

-1.67
-3.17
0.08
12

1

0

II

II

35.00
25.33
33.67
44.00
35.00
36.00

38.67
37.67

42.00
30.33
36.00
35.33
40.67
43.33

37.33
16.33
36.67
43.00
36.33
30.33
43.33
r067 9

0

0

L a No data submitted TAG SYMBOLS - Above control limit
0 Insufficient data x = Determined to be an outlier Below control limit

00-045

.33.
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PERFORMANCE EVALUATION SUMMARY SHEET

Laboratory: Westinghouse 222-S Laboratory

PE sample EPA/CLP Score

EMSL-LV QB4 FY93

Organics 91.1

EMSL-LV Acceptance
Range (%)

% of EMSL-LV
True Value

% of all
Participating
Laboratory's
Grand Average

April 20, 1993

Uranium
Beta

82.0 to 118.0
73.6 to 126.4

July 23, 1993

42.0 to 158..0
72.1 to 127.9

PE Sample

100.5
92.5

Alpha
Beta

102.1
98.7

77.8
120.2

96.8
137.2



REGION 10
ORGANIC PERFORMANCE EVALUATION SAMPLE
INDIVIDUAL LABORATORY SUMMARY REPORT

FOR 08 4 FY 93

LABORATORY: Westinghouse Hanford (WA) -E SCORE: 91.1

PERFORMANCE: ACCEPTABLE - No Response Required REPORT DATE: 09/15193

RANK: Above = 1 Same 2 BeLow = 4 MATRIX: WATER

PREDICTION INTERVALS LABORATORY PROGRAM DATA

WARNING ACTION DATA #LASS #LABS #LABS TOTAL

COMPOUND LOWER UPPER LOWER UPPER CONC 0 MIS-QNT NOT-ID ID-CPO #LASS

TCL VOLATILE

2-BUTANONE 130 210 120 220 190 3 0 44 44

TETRACHLOROETHENE NU MU NU NU 11 0 0 44 44.

1,1,,2-TETRACHLOROETHANE 81 110 76 120 93 1 0 44 44

TOLUENE NU NU NU NU 10 0 0 44 44
STYRENE 89 110 86 110 110 2 0 44 44

TCL SENIVOLATILE

8IS(2-CHLOROETHYL)ETHER 19 27 18 28 26 4 0 44 44.

2,21-OXYBIS(1-CHLOROPROPANE) 18 28 17 29 28 4 0 44 44

NITROBENZENE 26 37 25 43 37 3 0 44 44

2,4-0IMETHYLPHENOL 32 52 29 63 53 S 1 0 44 44

NAPHTHALENE 16 25 15 29 24 2 0 44 44

DIMETHYL PHTHALATE 29 34 28 35 34 10 0 44 44

ACENAPHTHENE 23 31 22 32 30 3 0 44 44

2,4-OINITROPHENOL 49 82 44 87 72 6 1 43 44
4-BROMOPHENYL PHENYL ETHER 23 31 22 32 29 3 0 44 44
XACHLOROENZENE 24 32 23 36 30 4 0 44 44

NANTHRENE 16 21 16 22 19 6 0 44 44

UORATHENE 18 22 17 23 20 8 0 44 44
PYRENE 48 79 43 97 63 1 0 44 44

BENZO(K)FLUORANTHENE 14 20 13 21 15 10 2 42 44

DISENZ(A,H)ANTHRACENE 22 37 20 39 19 X 7 0 44 44

TCL PESTICIDES

BETA-BHC 0.079 0.12 0.072 0.13 0.12 5 2 42 44

GAMMA-8HC (LINDANE) 0.48 0.78 0.44 0.82 0.73 4 0 44 44

ALDRIN 0.15 0.24 0.14 0.26 0.21 4 0 44 44

DIELDRIN 0.2 0.28 0.19 0.29 0.27 6 0 44 44

4,4'-O0E 0.53 0.73 0.5 0.75 0.73 3 0 44 44

ENDRIN 0.56 0.76 0.54 0.79 0.8 X 7 0 44 44

ENDOSULFAN SULFATE 0.53 0.75 0.5 0.78 0.77 S 7 1 43 44

4,4'-ODT 0.55 0.77 0.52 0.8 0.79 S 3 0 44 44

METHOXYCHLOR 1.2 1.8 1.1 1.9 1.9 S 2 0 44 44

GAMMA-CHLORDANE 0.5 0.69 0.48 0.79 0.77 S 2 0 44 44

NON-TCL VOLATILE

BENZENE,DICHLORO- (0,M, OR P) 58 5 39 44

HYDRAZINE,DIMETHYL- 0 MR 44 0 44

PROPANE,1,Z-0IBROMO-3-CHLORO- 48 14 30 44

NOM-TCL SEMIVOLATILE

ANILINE 0 MR 30 14 44
BENZOIC ACID 50 7 37 44

SENZYL ALCOHOL 49 3 41 44



REGION 10
ORGANIC PERFORMANCE EVALUATION SAMPLE
INDIVIDUAL LABORATORY SUMMARY REPORT

FOR C8 4 FY 93

LABORATORY: Westinghouse Hanford (WA)
PERFORMANCE: ACCEPTABLE - No Response Required

RANK: Above = 1 Same = 2 Betow = 4

vSCORE: 91.1
REPORT DATE: 09/15/93

MATRIX: WATER

COMPOUND

DIBENZOTHIOPHENE

TCL VOLATILE (Contaminants)

METHYLENE CHLORIDE
ACETONE
TRICHLOROETHENE

TCL SEMIVOLATILE (Contaminants)

BIS(2-ETHYLHEXYL)PHTHALATE

NON-TCL VOLATILE (Contaminants)

UNKNOWN

- PREDICTION INTERVALS LABORATORY PROGRAM DATA

WARNING ACTION DATA #LABS #LABS #LABS

LOWER UPPER LOWER UPPER CONC C MIS-ONT NOT-ID ID-CPD

32 0 44

25
36
4

0.2
6
4

16

7

19
8

40

TOTAL
#LABS

44

44

44

33 11 44

38 6 44

.OF TCL COMPOUNDS NOT-IDENTIFIED: 0
OF TCL 

COMPOUNDS 
MIS-QUANTIFIED:

OF TCL CONTAMINANTS: 0

# OF NON-TCL COMPOUNDS NOT-IDENTIFIED: 0
* OF NON-TCL CONTAMINANTS: 0
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Organic Chemistry 124F0-0C93-023
3-2872 T6-50
June 1, 1993
SAMPLE DATA GROUP NARRATIVE - 18208 - PERFORMANCE EVALUATION
SAMPLE RESULTS THIRD QUARTER FY93

L. P. Markel

cc: M. L. Bell
D. A. Dodd
E. J. Kosiancic
R. P. Marshall
G. C. Mooers
RRG:DRH File/LB

T6-16

T6-16
T6-50
T6-16
T6-14
H4-19

5789 7

Nis

/ SD'~
VOLATILE ORGANICS

EPA Sample Number
EPA Case Number
Lab Sample Number

28705
19693
R-3780

The initial gas chromatograph/mass spectrometer (GC/MS) calibration and
continuing calibration met all protocols except for 1,1,2,2-
tetrachloroethane. The required individual relative response factor for
1,1,2,2-tetrachlorethane is 0.500. The average and individual response
factors for the 10, 20, 50, 100, and 200 PPB standards are: 0.511, 0.505,
0.494, 0.497, 0.492, and 0.565, respectively. In the continuing calibration
it was 0.511. All mass spectral tuning requirements were met for all
standards, blanks, and samples. The method blank met all applicable
protocols and requirements. All internal standards and system monitoring
compounds retention times and peak areas met all protocols. All system
monitoring compound recoveries were within the required limits. The sample
holding time was met. The Sample Number ZZZZZ refers to samples not-
associated with the Sample Data Group (SDG). Styrene overran the
calibration curve so a dilution of the sample was made by adding 5 ul of
sample to 5 ml of reagent grade water.

SEMI-VOLATILE ORGANICS

EPA Sample Number
EPA Case Number
Lab Sample Number

18208
19693
S12693U02

The initial GC/MS calibration and continuing calibration met all
criteria, with the following exceptions: 4-Chlorophenyl-phenylether and
Fluorene exceeded the percent standard deviation (%RSD) limit of 20.5%, but

Hanford Operations and Engineering Contractor for the US Department of Energy

From:
Phone:
Date:
Subject:

To:



L. P. Markel 124F0-0C93-023
Page 2
June 1, 1993

both were well below the maximum of 40% (25.6% and 27.5%, respectively).
Both compounds also went below the minimum relative response factor allowed
on the top calibration standard (SSTD160). However, both were well above
the minimum 0.01 required (0.363 and 0.688, respectively). All mass
spectral tuning requirements were met for all standards, blanks, and
samples. All internal standard and system monitoring compound retention
times, and peak areas met all criteria. The method blank met all criteria.
All system monitoring compound recoveries were within the required limits.
The sample holding time was met. The Sample Number ZZZZZ refers to samples
not associated with the SDG.

PESTICIDES AND POLYCHLORINATED BIPHENYLS (PCBs)

EPA Sample Number 0022874
EPA Case Number 19693
Lab Sample Number R3783

The sample was extracted, diluted to a final volume of 10 mL, and
analyzed by dual column (simultaneous injection) electron capture detection.
%RSD values from the initial calibration curve were stable. The recovery of
tetrachloro-m-xylene (surrogate) was consistently on the low side, but
comparison with previous data did not indicate a serious problem. The
results from the analysis of the mentioned sample were tabulated in the
Form I. The Sample Number ZZZZZ refers to samples not associated with the
SOG.

R. R. Grabbe, Manager
Organic Chemistry

1 rm



Inorganic Chemistry 124E0
372-0894 T6-30
October 26, 1993
CORRECTIVE ACTION REQUEST - EPA INORGANIC PERFORMANCE
EVALUATION PROGRAM

To: L. P. Markel

cc: R. E. Skoda
B. R. Wels
THB File/LB

T6-16

T6-30
T6-30

OCT 8g3

% & f w
LMARt

4 C.

Attached is the 222-S Laboratory Inorganic Chemistry
department's corrective action report regarding the failure of
the Remedial QB3FY93 Performance Evaluation standards, as well
as the < 90% score received on the QB4FY93 Performance
Evaluation standards.

Several of the corrective actions are currently under
investigation. However, some of these action items will
require more time than that available before the start of the
QB1FY94 standard analysis. Therefore, these items may be
investigated during or immediately following the current
QB1FY94 sample analysis.

T. H. Bushaw
Manager, PAL Inorganic Chemistry
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Attachment

CORRECTIVE ACTION REPORT

EPA Performance Evaluation Program

QB3-FY93 remedial, and QB4-FY93 Samples

A general overview of the results for both sets of Performance
Evaluation (PE) Samples (QB3-FY93 remedial, and QB4-FY93) shows

that the instruments were in good control. There was no obvious

calibration bias.

Graphite Furnace (GFAA) Failures:

QB3-FY93: Soil - Sb, Tl
Remedial Waterl - Sb, Pb, Se

QB4-FY93: Wateri - Sb, Pb, Se (Se outside warning limits only)
Water2 - Sb, Pb

The graphite furnace instrument used for the Performance

Evaluation analyses has not, to date, been used for any of the

laboratory's production work.

There are two major contributors to the GFAA failures in the

recent PE sample sets that PAL laboratory has submitted. They

are: 1) Matrix interference, causing low results,

2) Problems with the instrument's sample deposition system,

causing high results.

The matrix interference problem is difficult to correct for.

Possible corrective actions are listed below.

The Thermo Jarrell Ash GFAA that this laboratory employs for its

furnace analyses uses an aerosol deposition system for

introducing the sample into the graphite cuvette. This system

has an air-syphon with a venturi orifice for creating a vacUum

which draws excess sample away from the spray tip prior to actual

sample deposition. The lab has been experiencing a problem with

solids building up at the venturi, thus blocking the vacuum. It

appears that the blocking occurs to a greater extent during Sb

analysis. However, since the recent transfer of the instrument

from the benchtop into the hood, the problem has become more

acute with all analyses.

There are several things that have changed since the instrument

has been put in the hood that may contribute to the problem of

solids building up in the vacuum system. The unit that contains

the venturi orifice was moved from a ventilated box near the

floor up into the hood, at the same level as the instrument. The

autosampler, which was directly in front of the instrument, was



moved into the hood to the far left side of the instrument. This
move raised the autosampler position with respect to the
instrument, and required a longer length of sipper tubing. Also,
in the same time frame, the manufacturer changed the size of the
sipper probe. With the above mentioned changes, the following
parameters were adjusted to reduce carry-over of sample: the
nebulizer flow rate, tubing flush time, deposit delay time, and

sample deposit time. Also, with the instrument in the hood, it

appears that there is an increase in the rate of dust build-up on
the instrument. This may contribute to the vacuum problem, but
it may also cause increased noise in the analysis if dust
randomly enters the cuvette at the time of analysis.

The lack of vacuum, as well as increased sample flow and

deposition time, causes an increased amount of sample to be

deposited on the graphite. When the deposition of the high
standard on the cuvette is above the pre-set parameters for a

linear calibration, the instrument response is lower than
expected, forcing the slope of the calibration to be low. Thus,

samples analyzed in the low range of the curve are falsely
calculated high. Spiked samples read in the high portion of the

calibration are falsely calculated low causing poor recoveries.
Pb and Se have small linear ranges and, therefore, are effected
to a larger extent than As and Tl. This is apparent in the

numerous failures of Pb and Se on the high side of the acceptance

ranges.

One additional factor that changed at the time these two PE sets

were received is that there were two new chemical technicians in

training on this instrument. One was just beginning training,
and the other was just finishing training. This may have
impacted the analyses due to lack of experience in identifying

slightly out-of-normal operating conditions. However, past
experience has shown that the most common problem that we have

encountered during training on this instrument is incorrect/non-
reported dilution factors. This does not appear to be the case
in this reported study.

Corrective Actions

As mentioned above, matrix interferences are difficult to

correct for. The best we can do is to re-evaluate the

temperature programs and the matrix modifier concentrations
that are needed. When iron concentrations in the sample are

high, there is a suppression of the Se response. This is

corrected to some extent with the use of palladium in the

matrix modifier. However, the background correction is also

supposed to correct for this interference. The Smith-
Hieftje (S-H) method of background correction used with this
instrumentation may not be adequate for correcting for large

concentrations of iron. A study of the effect of Fe on Se

must be performed to determine the concentration of Fe at



which the matrix modifier and background correction methods
are no longer effective.

We have increased the frequency of our cleaning schedule for
rinsing the venturi orifice. Also, glass wool was added to
the trap bottle in an effort to trap more of the liquid
before it could enter the venturi.

We are re-optimizing the actual deposit, flush and delay
times required for sampling to minimize the amount of excess
sample being drawn into the vacuum system. This will also
decrease the amount of sample deposited on the graphite.

A study should be performed where the height and location of
the autosampler are changed to determine an optimum
condition for setting flush and deposit times.

Due to priority of the routine samples in the lab, the
second chem. tech. had to delay training. This training
should be complete within one or two weeks.

Inductively Coupled Plasma (ICP) Failures:

QB3-FY93: Soil - Ag
Remedial Waterl - Al, Ca, Mg, Zn

Water2 - Al, Cr, Co, Mn, V

QB4-FY93: Soil - Cd, Cr, Cu
Waterl - V outside warning limits only
Water2 - Cr outside warning limits only

Examination of the calibration check standards for the two PE
sets shows that the instrument was in very good control, with the
following exceptions: Ca in both the soil and water runs for
QB4-93 (~115%1 recovery); and Cd in the water run only for QB4-93
(~1150 recovery). This check standard may be analyzed either at
500 ppb or 1000 ppb. It is routine procedure to calibrate the
instrument with standards ranging from 500 ppb to 10,000 ppb for
most analytes, and up to 50,000 ppb for Al, Ca, Fe, K, and lRa.
Nearly 70% of the analytes that failed these two PE sets were
measured below the 500 ppb level.

In the case of Al and Mg in QB3-FY93 Water, the reported results
were within the acceptable QC range of ± 10t (106.5% for Al; 92%
for Mg), used to evaluate the instrument check standards, with
respect to the mid-point value of the Prediction Interval. These
results would not be suspect during a data review.



The QB4-FY93 soil sample contained a very high concentration of
Fe ( >160,000 mg/kg in the solid, > 800,000 ppb in the solution
analyzed). A concentration of this magnitude may exhibit an
adverse effect on the accuracy of the three analytes (Cd, Cr, and
Cu) which failed this analysis. There was no interelement
correction used in this run.

Corrective Actions

Since many of the analytes in the Performance Evaluation
samples are at concentrations less than 500 ppb, the
instrument calibration range will be adjusted to use a lower
STDl concentration. This will give improved accuracy of
results at these lower levels. Also, an additional standard
will be analyzed at a concentration which will more closely
match that of the samples.

An interelement interference study has been performed to
determine the effective concentration of Cd, Cu, and Cr when
a 100,000 ppb Fe standard is analyzed. Results indicate
that the presence of Fe at this level does not effect the Cu

or Cr determination. However, Cd did have a minor
interference.

Recent power fluctuations in the Rf generator of the ICP
have been observed. The line conditioner is suspected to be

inadequate for the application and will be replaced. It is
unclear whether this condition is responsible for the
failures, but it may be a contributing factor.
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K' EafSl9-LV Performnce Evaluation: Uranium in Water, 13-Aug-1993
Uranium (INaturaL) Statistical Summary

3/9. 1
164 Participants

The known value of this nuclide is 25.3 pCi/I with an expected precision of 3.0; the control limits
are 20.1 to 30.5; the warning regions are 20.1 to 21.8 and 28.8 to 30.5

26(15.9 %) Failed to respond 100(61.0 %) Within all limits

12(7.3 %) Outliers
11(6.7%) Out of control 15(9.1 %) In warning zone

but not an outlier but within control

Statistic Respondents Non-outliers
Mean 24.41 Grand Avg 24.91
Std. Dev. 5.65 2.85
Variance 31.98 8.13
% Coef. of Var. 23.17 11.45
% deviation of mean from known value -3.53 -1.55
Norm- dev. of mean from known value -0.16 -0.14
Median 24.90 24.97
% deviation of median from known value -1.58 -1.32
Norm. dev. of median from known value -0.07 -0.12
23(16.7 %).More than 3 norm. S.D.,

16(11.6 %) Between 2 and 3 norm. S.D.

74(53.6 %) Within I norm. S.D.
of known value

' '5(18.1 %) Between I and 2 norm. S.D.

3/9-
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Laboratory

Contact Person

I --

Phone

Date Sample Received ' /'7h73 Collection Date Auaust 13, 1993

0400PST

IMPORTANT NOTICE

REPORT RESULTS CORRECTED FOR DECAY AS OF COLLECTION DATE.

'LESS THAN' AND ZERO RESULTS WILL NOT BE ACCEPTED.

LAB CODE

Radionuclide

Uranium (Natural)

Analysis I

2!! 3 pCi/l

A

Analysis 2

2 . ' pCi/I'

Analys .s 3

T___ .6 pCi/1

RESULTS RECEIVED AFTER THE DUE-DATE, AND RESULT SHEETS

NOT HAVING YOUR LAB CODE ENTERED MAY NOT BE INCLUDED

IN THE PERFORMANCE EVALUATION STUDY FINAL REPORT.

THANK YOU FOR YOUR COOPERATION.

In order to be included in the final report, your results
must be received no later than 2400 hours on Seotember 24, 1993

Please report results using NRA-RADQA Computer Phone-In Program

(702) 798-2143

[FAX for Foreign & Emergency Use Only, 702 798-22361

UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

OFFICE OF RESEARCH AND DEVELOPMENT
ENVIRONMENTAL MONITORING SYSTEMS LABORATORY-LAS VEGAS

P.O. BOX 9347a
LAS VEGAS. NEVADA 89193-3478

(702/798-2100 - FTS 54S-21 00)

NUCLEAR RADIATION ASSESSMENT DIVISION
NRA-RADQA

Analysis Results

Uranium in Water
Performance Evaluation Study
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EMSL-LV Performance Evaluation: Gross Alpha-Beta in Water, 23-Jul.1993 3/20

Gross Alpha Statistical Summary 261 Participants

The known value of this nuclide is 15.0 pCi/1 with an expected precision of 5.0; the control limits

are 6.3 to 23.7; the warning regions are 6.3 to 9.2 and 20.8 to 23.7

59(22.6 %) Failed to respond: 
140(53.6 %) Within all limits

10(3.8 %) Outliers 38(14.6 %) in warning zone

but within control14(5.4 %) Out of control

but not an. outiler

Respondents 
Non-outliers

Statistic 14.84 Grand Avg 12.06

Mean 17.73 4.28
Std. Dev- 314.42 18.28

Variance 119.50 35.45

S% Coef. of Var. -1.08 -19.59

% deviation of mean from known value -0.01 -0.69

Norm. dev. of mean from known value 12.00 11.67

Median -20.00 -22.22

% deviation of median from. known value -0.17 -0.78

Norm. dev. of median from known ,value .-0.17-.

26(12.9 %) More than 3 norm. S-D- 6 2/ i knorm. S.D.
26(1.9 ) Mro han nom. .D.of known value

71(35.1 %) Between 1 and 2 norm. S.D

36(17.8 %/) Between 2and 3 norm. S. D.
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EMSL,-LV Performance Evaluation: Gross.Alpha-Beta in Water, 23-Jul-1993 5/20

Gross Alpha Exper. Rng anal Normalized deviation

Lan b R 1 Res. 2 Res. 3 Sigma (R + SR) Average (grand-avg) (known) Tag

DJ 11.0
DM 30.0
DO 13.0
DP
DR
DS 15.0
DT 12.0
DX 7.0
DY
DZ 19.0
E 10.0
EA; ,
EB 11.0
EH 12.0

14.0

21.0
12.0

10.0
13.0

8.0

20.0
11.0
34.0
11.0
13.0

-EL

EQ 17.0 18.0 18.0

ER 15.0 15.0 14.0

EV 9.0 10.0 8.0

KW .. 45.0 38.0 .

13.0 10.0 9.0

12.0 11.0 12.0

FL 7.0 7.0 6.0

Fij 8.0 9.0 1.0

5.13
4.73
1.00

4.0

23.0
14.0

10.0
12.0

8.0

21.0
12.0
38.0
12.0
14.0

1.345
1.120
0.236

0.591
0.118
0.118

0.236
0.236
1.120
0.118
0.236

0.118
0.118

0.236
0.945

0.473
0.118

0.118

0.236

9.67
24.67
13.00

11.67
12.33

7.67

20.00
11.00
38.33
11.33
13.00

17.67
14.67

9.00
40M"

10.67
11.67

-4.83
4.37
0.33

-0.14
0.09

-1.52

2.75
-0.37
9.10

-0.25
0.33

1.94
0.90

-1.06
9.68

-0.48

-0.14

FZ 10. 0 17 .0 19.0 4.73 1.120 15.33 0.12

GJ 6.0 9.0 11.0 2.52 0.591 8.67 -- 2.19

4.16 0.945 36.67 8.52 7.51 x
GO- 3 . 2. 40.0 -0 2

16.0 16.0 15.0 0.58 0.118 15.67 1.25 0.23

GT 5.0 13.0 16.0 5.69 1.570 11.33 -0.25 -1.27

GZ 13.0 12.0 15.0 1.53 0.354 13.33 0.44 -0.58

HE 21.0 20.0 19.0 1.00 0.236 20.00 2.75 1.73

HHE 6.0 7.0 7.0 0.58 0.118 6.67 -1.87 -2.89

HE 8.0 9.0 8.0 0.58 0.118 8.33 -1.29 -2.31

HE 14.0 14.0 14.0 0.00 0.000 14.00 0.67 -0.35

E__ 12.0 12.0 12.0 0.00 0.000 12.00. -0.02 -1.04

Bp 18.0 16.0 18.0 1.15 0.236 17.33 1.83 0.81

HIU 20.0 20.0 20.0 0.00 0.000 20.00 2.75 1.73

m = No data submitted TAG SYMBOLS q a Above control limit

0 a Insufficient data x- Determined to be an outlier a Below control limit

-1.85
3.35

-0.69

-1.15
-0.92
-2.54

1.73
-1.39
8.08

-1.27
-0.69

0.92
-0.12

-2.08
8.66

-1.50
-1.15

-2.89

-2.08

2
0

.89
.58

).58

1.00
1.00
4.51
0.58
1.00

0.58
0.58

1.00
436

2.08
0.58

0.58

1.00

x

x

6.67 -1.87

9.00 -1.06



EMSL-LV Performance Evaluation: Gross Alpha-Beta in Water, 23-Jul-1993 12/20

Gross Beta Statisticarsummary 261 Participants

The known value of this nuclide is 43.0 pCi/l with an expected precision of 6.9; the control limits
are 31.0 to 55.0; the warning regions are 31.0 to 35.0 and 51.0 to 55.0

52(19.9 %) Failed to respond-. , 138(52.9 %) Within all limits

6(2.3 %) Outliers* ----

35(13.4 %) Out of control' - -- 30(11.5 %) In warning Zone
but not an outlier but within control

Statistic Respondents Non-outliers
Mean 43.74 Grand Avg 37.65
Std. Dev. 79.25 8.49
Variance 6281.29 72.09
%.Coef. of Var. 181.19 22.55
% deviation of mean from known value 1.72 -12.44

Norm. dev. of mean from known value 0.01 -0.63
Median 38.67 38.67
% deviation of median from known value -10.08 -10.08
Norm. dev. of median from known value -0.05 -0.51

41(19.6 %) More than 3 norm. S.D., ;83(39.7 %) Within 1 norm. S.D.

of known value

30(14.4 %) Between 2 and 3 norm. 1. 55(26.3 %) Between 1 and 2 norm. S.D.

I
11



EMSL-LV Performance Evaluation: Gross Alpha-Beta in Water, 23-Jul-1993 14 / 20

Gross Beta
Exper. Rng anal Normali zed deviation

Lab Res. 1 Res. 2 Res. 3 Sigma (R + SR) Average (grand-avg) (known) Tag
DJ 93.0 57.0 24.0
DM
DO 36.0 44.0 42.0
DP
DR 45.0 45.0 45.0.
DS 41.0 43.0 51.0
DT 37.0 37.0 35.0
DX 38.0 41.0 41.0
DY
DZ 38.0 38.0 38.0
E 37.0 41.0 35.0
EA 44.0 45.0 45.0
EB 39.0 40.0 41.0
EH 40.0 38.0 39.0
EL 46.0 41.0 41.0

EO 40.0 41.0 37.0

EV 41.0 40.0 .39.0
EW 45.0 38.0 37.0
FE

27.0 35.0 35.0
FJ 51.0 54.0 50.0

FL 38.0 36.0 37.0

FP 30.0 38.0 37.0

F*~*~-~ -

FZ 25.0 23.0
GE 38.0 40.0
GJ 7.0 12.0
GO 21.0 21.0
GQ 45.0 45.0
GT 12.0 21.0
GZ 38.0 37.0
HE 36.0 36.0
HH 18.0 19.0
HI 31.0 33.0
HK 44.0 44.0
EL 36.0 36.0

HP 41.0 44.0
HJ 29.0 29.0

26.0
38.0
15.0
27.0
45.0
26.0
36.0
37.0
20.0
39.0
46.0
36.0

42.0
29.0

34.51 10.297

4.16

0.00
5.29
1.15
1.73

0.00
3.06
0.58
1.00
1.00
2.89

2.08

1.00
4.36

4.62
2.08

1.00

4.36

1.53
1.15
4.04
3.46
0.00
7.09
1.00
0.58
1.00
4.16
1.15
0.00

1.53
0.00

0.682

0.000
0.852
0.170
0.256

0.000
0.511
0.085
0.170
0.170
0.426

0.341

0.170
0.682

0.682
0.341

0.170

0.682

0.256
0.170
0.682
0.511
0.000
1.368
0.170
0.085
0.170
0.682
0.170
0.000

0.256
0.000

58.00

40.67

45.00
45.00
36.33
40.00

38.00
37.67
44.67
40.00
39.00
42.67

39.33

40.00
40.00

32.33
51.67

37.00

35.00

24.67
38.67
11.33
23.00
45.00
19.67
37.00
36.33
19.00
34.33
44.67
36.00

42.33
29.00

5.09

0.75

1.84
1.84

-0.33
0.59

0.09
0.00
1.75
0.59
0.34
1.25

0.42

0.59
0.59

-1.33
3.50

-0.16

-0.66

-3.25
0.25

-6.58
-3.66
1.84

-4.50
-0.16
-0.33
-4.66
-0.83
1.75

-0.41

1.17
-2.16

3.75

-0.58

0.50
0.50

-1.67
-0.75

-1.25
-1.33
0.42

-0.75
-1.00
-0.08

-0.92

-0.75
-0.75

-2.67
2.17

-1.50

-2.00

-4.58
-1.08
-7.91
-5.00
0.50

-5.83
-1.50
-1.67
-6.00
-2.17
0.42

-1.75

-0.17
-3.50

9
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* a No data submitted TAG SYMBOLS M1 Above control limit

0 = Insufficient data x = Determined to be an outlier = Below control limit
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PERFORMANCE EVALUATION SUMMARY SHEET

Laboratory: DataChem Laboratories

Number Acceptable Number Analyzed % Acceptable

Metal
Inorganic
Organic

WP-030

Metal
Inorganic
Organic

EMSL-LV PE Samoles (CLP)

QB1 FY92

Metals
Organic

EPA/CLP Score

86.0
97.8

QB2 FY92

89.1
100.0

78.4
84.9

Metals
Organic

QB3 FY92

Metals
Organic

QB4 FY92

Metals
Organic

QB1 FY93

Metals
Organic

QB2 FY93

Organic

QB3 FY93

Organic

92.1
91.4

96.1
96.4

97.8

95.0

QB4 FY93

Organic

PE Sample

WS-032

19
12
44

19
13
44

100.0
92.3

100.0

47
37
54

48
40
54

97.9
92.5

100.0

100.0
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A SORENSON COMPANY

September 28, 1993
Refer to: 93QA276

Mr. Stewart L. Huggins, Senior Enginner
Westinghouse Hanford Company
Office of Sample Management
Mailstop T6-08
P.O. Box 1970
Richland, WA 99352

Dear Mr. Huggins:

Enclosed, for your files, is
for DataChem Laboratories (and
evaluation of "Not Acceptable").

a copy of the EPA WS032 performance evaluation report
a follow-up report for any parameters which have an

If you have any questions, please call me at (801) 266-7700.

Sincerely,

Donald R. Lewis
Quality Control Section

Encl.
DRL/mp

CiNCfNNATI GFiCE BALTIMORE FCE

ININA 5243706 BALTIM0RE A'YLAN' 3,t
13 733-5--, -e% 5!\ 33-5347 410 494 -361 5 13 , 3 53-%

LEA%!NG ANALYTIC: >HE|STRY INTO THE 2'S E% Urik

RICHLAND OFFICE

RICHi AND WASHiN;V i9t
509 943-5850 FA\ §* Q _6



PZRF3RMANZE EVALUATION REPORT DATE: 3/13/93

dATER-.SUPPLY STUDY NUMBER W5032 DATACHEM LABORATORIES

8012667700 /,SALT LAKE CITY, UT / CDO

,ABJRAkTORY UT309
-------------------------------------------------------------------------------------------

SAMPLE -EPORTED TRUE A:CEPTANCE PERFOR' AqcE

ANALYTES NUI!RER VALUE VALU!E LI"ITS !VALUAT)NS

------------------------------ --------------------------------- E E---- -----------------

TRACZ METALS IN 14CROGRA! S PER LITEP:

ALU"INUM

ANTIMONY

ARSE1NIC

BARIUM

BERYLLIUM

Bae

ZADK IUn

CHROmIun

COPPER

LEAD

MANGANESE

MERCURY 1

309

5.25

92.q1

495

.1.02

942

4.22

65.0

807

£1.82

2 1

6.16

309

5.58

91.4

511

0.933

864

(4.80

68.1

820

5.16

221

27tt-

3.34-

76.5-

434-:

0.699-.

810-

3. 84--

57.9-

738-

3.61-

203-

335

7.41

103

588

1.17

l010

5.76

78.3

902

6.71

231t

6.23 4.36- 8.10

ACCEPTABLE

ACC EPTALE

ACCEPTABLE

-CFEPT 3LE

A=Z?T BLEF

ACCEPTA BLE

ACCEPTABLE

ACCEPTARLE

ACCEPTABLE

ACCEPTABLE

ACCEPTA BLE

ACCEPTABLE

ACCEPTALE

BASED UPON THEORETICAL CALCULATIONS, OR A REFERENCE VALUE WHEJ NE:E3sARY.

SIGNIFICANT BIAS IS ANTICIPATED FOR THIS RESULT.

PAGE 1

ao



DERFORMANCE EVALUATION REPORT DATF: 8/13/13

WATER SUPPLY STUDY NUMBER wS032

LABORATORY UTOC9
- - - - - - - - - - - - - - - - - - - - - - - - - - - ----------------------------------

SAMPLE REPORTED TRUE ACCEPTANCE . PERFORMANCE

ANALYTES NU?1.4ER ,VALUE,-. VALUE-- LIMITS EVALUATI)NS

----------------------------------------------------------------------------------------

TRACE ME!PLS IN M.ECR33RA.A15 PER LITER:

6.58 !4.8f- 3.58

95.2 80.9- 109

65.9 52.7- 79.1

25.1 21.2- 29.4

2.56 1.79- 3.33

160 13- 174

83.3 73.7- 91.1

kCZCTPTA9LF

ACCFPTABLE

ACCFPTABLE

ACCFPTABLE

ACCEPTXBLE

ACCEPTABLE

ACCEPT.18LE

NITRArE/NITRET3/FLUORrDE IN MILLIGRAMS PQR LITER:

NITRkTE AS N

NITRITE AS N

1

1.

1FLUORIDZ

3.8.3

2.33

2.301

3.60 3.24- 3.96

2.30 1.95- 2.64

2.00 1.RO-. 2.20

ACCEPT13LE

ACCEPTP.SLE

ACCrTABLF

SBASED UPON THEORETICAL CALCULATIONS, OR A RZFERENCE VALUE WHEN NE::ESSARY.

.IDLY3DENU.11 2

1

6.51

93.4

65 5

23.8

.32

15U

81.7

NICKEL

SELENIUM 1

SILVER 2

2THALLIUM

VA& Ul

ZiNC

PAGEz 2



PERFORMANCE EVALUATION REPORT

ZA TTR SUPPLY STUDY NUMBER WS032

DATF: 8/13/93

LABORATORY UT009-- - -
---------------------------------------------------------------------------- ----------------

SAISPLE REPORTED TRUE ACCEPTANCI P7REOR1ANE

ANALYTES NUMBER VALUE VALU LIITS VALUATI)NS
------------------------------------------------------------------------------ -------

IPISs:?ICIOES IN,!NECRO,--A'm5 DER LITEP.:

CHLORDAN

HEPrACHL

aEPrACHL

LINDANE

4ETHOX YC

T& HEN

2,4-D

2,4, 5-TI

DALAP)N

DICAMBA

DINOSEB

E (T-IAL) 3 4.31

OR 14 0.383

oR EOXIID 4 0.357

1 0.235

HLOR 1 19.0

E 2 3. 40

HERBICIDES IN MICRDGRAXS PER

1 16.2

(SILVEX) 1 7.35

2 3.96

2 3.99

5.33

0.443

0.346

0.214

17.4

3.71

LIr ER:

18.6

8.31

at 12.5

c4 .73

2.93- 7.73

0.24ft-0.642

0.190-0. 502

.. 113-0. 31-3

9.57- 25.2

2.04- 5.38

9.30-

4.16-

D.1.-

2.28-

V=?ET'.RLF

ACCEPTIBLE

ACCE PT BL

ACCEPTABLE

ACCEPTABLE

ACCEPTABLE

ACCEPTA9LE

ACCEPTABLE

ACCEPTA9L?

A1Z"PTA9LE

A=FPT.3LF

27.9

12.5

20.a

7.05

2

BASED UPON THEORETICAL CALCULATIONS, OR A REFERENCE VALUE WHEN NF:ESSAR!.

SIGNIFICANT BIAS IS ANTICIPATED FOR THIS RESULT.

D.L. SrAND3 FOR DETECTIDN Ll"IT

PAGE 3

3.93 --' 6.52 D.L.- 9.19



PE71FRMANCE EVALUATION REPORT

4ATER SUPPLY STUDY ;NUMBER WS032

VATE- 9/13/3

LA3RATORt UT)49 ---------------- ------------
------ --------- - --- -AC TAC EF 9A E

SAMPLE REPORTED TRUE AC C FIT A N C F P F91A4C

AlALYrS NUESR VALUF VALUF. LI MITS RVALUkTI:)?S

-- -- -- -- --- - -- -- - ------------- - - - - - - - - - - - - - - - -

HERBICIDES IN NLCROGRA. S PER LITER:

PEN TA HLOROPHEN OL I .5 . 91

ICLORAM 2 5.-50 10.6 D.L.- 20.0

TRIHALODETHANES IS MICROGRAMS PER LITER:

RO5ODICHLORJ-ETHANT 3 21.7 22.4 17.9- 26.9 ACCEPTA3LE

BROSOFORM 1 27.2 26.4 21.1- 31.7 kZCEPTk9LE

: ODIBRO ETHAN? 1 17.6 17.9 14.3- 21.5 ACCEPTABLE

HLOROFORM1 17.9 17.1 13.7- 20.5 ACCEPTABLE

TOTAL TRIHALJMETHANE 1 93 83.8 67.0- 101 ACC7PTkLE

VOLATILE ORSANIC :0?POUNDS IN MICROGRAMS PER LITER:

BENZENE 1 17.4 15.5 13.2- 19.8 ACCEPTALE

CARBON TETRAHLORIDE 1 13.3 14.5 11.6- 17.u ACCPTABLE

CHLOROBENZENE 2 12.6 13.5 10.R- 16.2 ACCEPTA9LE

--------------------------------------------------------------
BASED UPON THEORETICAL CALCULATIONS, OR A REFR!NCF VALUE WHFN N?:ES35RT.

D.L. STANDS FOR DETECTION LI lIT

PAGE 4
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P
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PERFDRMANCE EVALUATION REPORT DA": 3/13/93

;ATER SUPPLY STUDY NUM3R F,9I32

LABORATORY ura'99

SAMPLE REPORTED TRUE ACC'PTANC?' PRRFORMAV:
ANALYTES. 4 U !EER VALUE VALUE* LI-ITS EVALUITI3NS

VOLArELE 3RGANIC CltP3UNDS IN NrCROG.AM3 PER LITER:

1,2 DICHLOROBENZENE

1.4--DICHLOROBENZENE

1,2-DICHLOROErHANE

1,1-DECHLOROFTHYLENE

C 1,2 DICHLOROETHYLENE

To DICHLOROETHYLSNE

1,2 DICHLOROPROPANE

ETHYLBENZENE

STYRENE

TETRACHLOROETHYLFN F

TOLUENE

1,1,1-TRICHLOROETHANE

11. 6

12.6

15.1

11.1

12.0

15.8

5.54

10.6

8.30

6.69

6.10

8.541

13.5

13.6

13.3

9.13

12.3

16.9

6.46

11.8

8.66

7.43

6.54

10.0- 16.2

10. 9--

10.6-

5.49-

9.a4-

13.5-

3.38-

9.144-

5.20-

4.46-

3 .12 -

16.3

16.0

12.3

14.?

20.3

9.04

14.2

12.1

1.4

9.16

10.1 8.08- 12.1

A77EPT4L?

ACCEPTABLE

ACCEPTABLE

ACCEPTkBLE

ACCEPTABLE

ACCEPTABLE

ACCEPTABLE

ACCEPTABLE

ACCEPTABLE

ACCEPTABLE

ACCFPTA3LE

BASED UPON THEORETICAL CALCULATIONS, OR A REFFRENCE VALUE WHEN NE:ESSARY.
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P'RwE EVALUATION REP9'?) DATE: 3113/93

4ATF3 SUPPLY STU9Y NUMBZR WD532

LABORATORY U-009

SAMPLE RFPOR7ED TRUE ACCFPTA4CE PFRFORMAN:E

ANALYTES MUtER VALUF VALUE: LI.MITS EVALU&TIONS

VOLArrLE ORGANIt :0oPOUSND IN MICROGRAMS PrR LITFR:

rRICHLOROSTRYLENE 1

VINYL CHLORIDE 1

TOTAL XYLENES 2

BROMOMETHANE 3

1,2DIBROMO3CHLOROPROPANE4

* OROMETHANE 3

ETHYLENE DIBROMIDE (EDB)4

REXACHLOROBUTADIENE 3

1,2,4-TRICHLOROBENZENE 3

1,1,2-TRICHLOROETIANE 3

1, 2, 3-TRICHLOROPROPANE 3

MISCELLANEOUS ANALYTE3:

RESIDUAL FREE CHLORINE 1
(MILLIGRA.MS PER LITER)

13.0

3.53

7.20

16.3

1.62

8.63

2.41

16.8

12.9

11.6

10.3

2.57

7 . 54

16.0

1.78

7.77

2.29

19.3

14.1

13.2

9.85

I. 54-

4.52-

7.9$3-

1.07-

5.45-

1.37-

14.1-

9.90-

9.58-

5.96-

3.60

10.5

22.3

2.49

10. 2.

3.21

23.9

17.1

15.7

12.4

ACCFPTA'lL2

ACCEPTA3LZ

ACCPT19LE

ACC3PTAPLE

ACCEPTABLE

ACCEPTABLE

ACCEPTABLE

ACCEPTABLE

ACC EPT BE

ACCEPTABL'

A71 EPTk3L

ACCEDPC LE

BASED UPON THEORETICAL ZALCULATIONS, OR A REFERENCF VALUE W4E!N NF:ESSARY.

SIGNIFICANT BIAS IS ANTICIPATED FOR THIS RESULT.

PAGE 6

11.2 9.96- 13.4

1.15 ** 1.09 C.805- 1.21



PERFORMANCE EVALUATION REPORT

WATER SUPPLY STUDY NUnBER W5032

DATF: 8/13/93

LABORATORY r009-

SAMPLE REPORTED TRUE ACCEPTANC P91FOANE

ANALYrES UNU3ER VALUE VALUE* LIMITS !VALUATT35N

- - - - --S - - - - -- ---------

MISCELLANEOUS ANALYTES:

TUReIDITY 1
(o ru' S)

T)TAL FILTERABLE RESIDUE1
(MILLI3RAMS PER LITER)

CALCIUM 1
(14G. CACO3/L)

PH-UNITS

ALKALINITY
(MG. CACO3/L)

- SIVITY
(SGELIER IND. AT 20C)

SODIUM
(MILLIRAMS PER LITER)

SULFATE
(MILLIGRAMS PER LITER)

TOTAL CYANIDE
,MILrR T-AS PE rLTER)

3.76- 4.93

302 -: 275 201- U63

160

9.061

1

160 149- 172

9.12 8.85- 9.314

26.2 ** 29.0

1 D.738

1

1

13.1

26.0

1 0.399

27.0- 33.6

0.846 0.465- 1.13

13.3 11.9- 1u-8

27.0 24.7- 29.4

0.400 0.300-".500

ACCEPTABLE

ACCEPTABLE

ACCEPTABLE

ACCEPTNBLE

40T ACCEPTABLE

ACCEPTX3LE

ACCEPTABLE

ACCEPTABLE

ACCEPTABLE

%Lt -' -. - ----------- - - - - -

BASED UPON THEORETICAL CALCULATIONS, OR A REFERENCE VALUE WHEN NECESSARY.

SIGNIFICANT BIAS IS ANrIIIPATED FOR THIS RESULT.

PAGE 7 (LAST PAGE)
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DataChem Laboratories
EPA LAB NUMBER UT009

WS032 FOLLOW-UP REPORT ON DEFICIENT PARAMETERS
9/24/93

1. ALKALINITY (Sample #1)
Reported Value: 26.2 mg/L
Acceptance Limits: 27.0-33.6 mg/L
Performance Eval.: Not Acceptable
Root Cause & Corrective Action: A review of the data has been
completed, and no assignable cause for the reported value being
slightly below the acceptance limit has been determined. All of the
QC samples which were run had good recoveries: the LCS was 99.9%,
the ICV was 97.1%, the CCV was 97.5%, and QC46129 was 96%. Two
sample preparations were performed and two aliquots were analyzed
from each prepared sample. The results of these four analyses were
close together (25.80, 26.14, 25.55, 27.45 mg/L) and the mean was
used for reporting. The history of alkalinity analyses shows no
chronic problem, and this deficiency is considered to be an
isolated incident requiring no corrective action.



PERFORMANCE EVALUATION REPORT DATE: 6/22/93

WATER POLLUTION STUDY NUMBER WP030 DATACHEMLABORATORIES

LABORATORY: UTOO9 8012667700/SALT LAKECITY,UT/CDO
-----------------------------------------------------------------------------------

SAMPLE REPORT TRUE ACCEPTANCE WARNING PERFORMANCE
ANALYTES NUMBER VALUE VALU.E* LIMITS LIMITS EVALUATION
-----------------------------------------------------------------------------------

ALUMINUM

ARSENIC

TRACE METALS IN MICROGRAMS PER LITER:

1 1070 1100 898- 1300 949- 1250 ACCEPTABLE
2 3930 4000 3370- 4570 3520- 4410 ACCEPTABLE

1 275 280 225- 334 238- 320 ACCEPTABLE

1 62.6 63.0 51.1- 74.5

1 6.52 8.12 6.30- 10.3
2 91.3 93.9 78.3- 110

54.1- 71.5 ACCEPTABLE

6.80- 9.79 CHECK FOR ERROR
82.2- 106 ACCEPTABLE

1 474 480 416- 536 431- 521 ACCEPTABLE
2 242 240 206- 275 214- 266 ACCEPTABLE

1 61.4 62.0 49.2- 73.7
2 % 454 460 378- 533

1 60.5 62.0 53.5- 69.8
2 409 410 365- 462

52.3- 70.6
397- 514

55.6- 67.8
377- 450

1 3960 3800 3350- 4230 3460- 4120
2 884 860 755- 963 781- 937

1 0.854 0.983 0.620- 1.42
2 1.80 2.10 1.57- 2.75

0.719- 1.32
1.72- 2.61

1 2200 2200 1950- 2450 2010- 2380
2 220 221 196- 244 202- 238

1 131 130 111- 150
2 1310 1300 1160- 1450

1 71.0 79.2 62.7- 97.1
2 468 450 393- 513

116- 145
1200- 1420

67.0- 92.8
408- 498

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

* BASED UPON THEORETICAL CALCULATIONS, OR A REFERENCE VALUE WHEN NECESSARY.

PAGE 1

0.

BERYLLIUM

CADMIUM

COBALT

CHROMIUM

COPPER

IRON

MERCURY

MANGANESE

NICKEL

LEAD



PERFORMANCE EVALUATION REPORT

WATER POLLUTION STUDY NUMBER WP030

LABORATORY: UTO09

SAMPLE REPORT TRUE ACCEPTANCE WARNING PERFORMANCE
ANALYTES NUMBER VALUE VALUE* LIMITS LIMITS EVALUATION

CEE I CE--------------------------------

TRACE METALS IN MICROGRAMS PER LITER:

1 16.8 23.0 14.3- 29.1 16.1- 27.3
2 83.8 78.1 52.8- 94.6 58.1- 89.3

1 8080 8000 7110- 8830
2 15300 15000 12700-17400

7330- 8610
13300-16800

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

1 1070 1100 961- 1220 993- 1190 ACCEPTABLE
2 230 240 209- 271 216- 263 ACCEPTABLE

3 105 116 79.4- 140
4 13.8 14.0 7.01- 20.4

3 2.28 2.39 1.80- 2.96
4 9.42 9.75 7.80- 11.5

87.2- 133
8.73- 18.7

1.95- 2.82
8.25- 11.0

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

3 88.9 90.2 70.7- 108 75.5- 103
4 N 6.35 9.00 6.71- 11.3 7.29- 10.7

3 6.59 6.48 3.34- 8.82
4 40.5 39.0 30.3- 47.9

4.04- 8.12
32.6- 45.6

3 4.07 4.01 3.01- 4.99 3.26- 4.73
4 50.6 51.0 41.4- 60.1 43.8- 57.7

3 66.1 66.0 51.5- 76.5
4 181 182 149- 205

54.7- 73.3
156- 198

MINERALS IN MILLIGRAMS PER LITER: (EXCEPT AS NOTED)

3 8.70 8.70 8.31- 9.05
4 6.09 6.10 5.96- 6.22

SPEC. COND.
(UMHOS/CM AT 25 C)

8.40- 8.96
5.99- 6.19

ACCEPTABLE
NOT ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

1 253 253 226- 274 232- 268 ACCEPTABLE
2 853 868 819- 916 831- 904 ACCEPTABLE

* BASED UPON THEORETICAL CALCULATIONS, OR A REFERENCE VALUE WHEN NECESSARY.

PAGE 2

SELENIUM

VANADIUM

ZINC

ANTIMONY

SILVER

THALLIUM

MOLYBDENUM

STRONTIUM

TITANIUM

PH-UNITS

DATE: 6/22/93



PERFORMANCE EVALUATION REPORT

WATER POLLUTION STUDY NUMBER WPO30

LABORATORY: UT009

SAMPLE REPORT TRUE ACCEPTANCE WARNING PERFORMANCE
ANALYTES NUMBER VALUE VALUE* LIMITS LIMITS EVALUATION

MINERALS IN MILLIGRAMS PER LITER: (EXCEPT AS NOTED)

TDS AT 180 C

TOTAL HARDNESS
(AS CACO3)

CALCIUM

MAGNESIUM

SODIUM

POTASSIUM

TOTAL ALKALINITY
(AS CACO3)

CHLORIDE

FLUORIDE

SULFATE

1 116 116 76.2- 166 87.5- 155
2 482 480 385- 617 414- 588

1 75.8 75.6 66.7- 84.1
2 223 225 209- 242

1 3.80 3.69 3.00- 4.47
2 80.2 80.9 73.4- 90.2

1 16.1 16.1 14.0- 18.1
2 5.60 5.64 4.84- 6.32

1 16.0 15.9 14.0- 17.9
2 66.1 65.6 59.6- 72.0

1 2.62 2.60 2.05- 3.22
2 % 18.6 19.0 16.2- 21.9

1 21.0 21.1 17.2- 26.1
2 96.5 97.0 85.0- 109

1 52.6 54.3 48.2- 59.1
2 156 178 166- 191

1 2.49 2.40 2.09- 2.65
2 0.288 0.230 0.175-0.286

68.8- 82.0
213- 238

3.18- 4.29
75.5- 88.1

14.5- 17.6
5.03- 6.13

14.5- 17.4
61.2- 70.4

2.19- 3.08
16.9- 21.1

18.3- 25.0
88.0- 106

49.6- 57.8
170- 188

2.16- 2.58
0.189-0.272

1 8.95 9.10 6.48- 11.4 7.10- 10.8
2 41.0 42.0 35.2- 48.1 36.8- 46.5

NUTRIENTS IN MILLIGRAMS PER LITER:

AMMONIA-NITROGEN 1 5.30 S.50 4.35- 6.65
2 9.51 9.80 7.80- 11.6

4.62- 6.37
8.25- 11.2

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
NOT ACCEPTABLE

ACCEPTABLE
NOT ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

* BASED UPON THEORETICAL CALCULATIONS, OR A REFERENCE VALUE WHEN NECESSARY.
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DATE: 6/22/93



PERFORMANCE EVALUATION REPORT

WATER POLLUTION STUDY NUMBER WPO30

DATE: 6/22/93

LABORATORT: UT009

SAMPLE REPORT TRUE ACCEPTANCE WARNING PERFORMANCE
ANALYTES NUMBER VALUE VALUE* LIMITS LIMITS EVALUATION

NUTRIENTS IN MILLIGRAMS PER LITER:

1 33.6 34.0
2 7.30 7.10

ORTHOPHOSPHATE 1 0.853 0.830
2 .0877 0.090

KJELDAHL-MITROGEN 3 9.77 9.30
4 20.2 19.0

TOTAL PHOSPHORUS 3 3.33 3.20
4 1.83 1.60

DEMANDS IN MILLIGRAMS PER LITER:

COD 1 20.3 21.8
2 33.0 35.4

TOC 1 8.01 8.61
2 13.1 14.0

PCB'S IN MICROGRAMS PER LITER:

PCB-AROCLOR 1016/1242 2 3.99 4.29

PCB-AROCLOR 1232 1 1.11 1.43

27.5- 40.2 29.0- 38.7
5.70- 8.43 6.03- 8.10

0.692-0.961 0.724-0.929
.0617-0.122 .0689-0.115

6.67- 11.5 7.26- 10.9
13.9- 23.1 15.0- 22.0

2.35- 3.57 2.49- 3.42
1.25- 1.94 1.33- 1.86

12.6- 30.5
23.6- 43.0

7.22- 10.2
11.9- 16.3

1.86- 5.71

0.657- 1.79

PCB4S IN OIL IN MILLIGRAMS PER KILOGRAM:

PCB IN OIL- 1016/1242 1 15.8 21.5 5.04- 27.6

14.9- 28.2
26.0- 40.5

7.61- 9.80
12.5- 15.7

2.35- 5.22

0.800- 1.64

7.92- 24.7

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE

ACCEPTABLE

ACCEPTABLE

* BASED UPON THEORETICAL CALCULATIONS, OR A REFERENCE VALUE WHEN NECESSARY.

PAGE 4

NITRATE-NITROGEN



PERFORMANCE EVALUATION REPORT

WATER POLLUTION STUDY NUMBER WP030

LABORATORY: OT009

SAMPLE REPORT TRUE ACCEPTANCE WARNING PERFORMANCE
ANALYTES NUMBER VALUE VALUE* LIMITS LIMITS EVALUATION

C IIIIL:---------------------------------

PCOIS IN OIL IN MILLIGRAMS PER KILOGRAM:

PCB. IN OIL- 1260 2 36.5 36.6 7.82- 57.8 14.2- 51.4

PESTICIDES IN MICROGRAMS PER LITER:

3 0.881 0.964 0.469- 1.32 0.575- 1.21
4 8.78 9.48 5.38- 12.4 6.26- 11.5

1 0.121 0.159 .0344-0.214 .0572-0.191
2 0.419 0.444 .0957-0.577 0.156-0.517

CHLORDANE

ALDRIN

DIELDRIN

DDD

DDE

DDT

HEPTACHLOR

HEPTACHLOR EPOXIDE

1 0.121 0.121
2 0.574 0.553

1 0.187 0.216
2 0.649 0.626

.0572-0.163 .0704-0.150
0.270-0.750 0.330-0.690

.0863-0.317 0.115-0.288
0.334-0.865 0.400-0.799

1 .0995 0.131 .0562-0.171
2 0.432 0.495 0.228-0.699

.0706-0.157
0.288-0.639

1 0.161 0.186 .0628-0.284 .0905-0.257
2 0.589 0.576 0.252-0.844 0.326-0.770

1 0.136 0.157 .0488-0.221 .0706-0.199
2 0.492 0.514 0.180-0.715 0.247-0.648

1 .0839 ' 0.087 .0427-0.120 .0526-0.110
2 0.399 0.375 0.189-0.513 0.229-0.473

VOLATILE HALOCARBONS IN MICROGRAMS PER LITER:

1,2 DICHLOROETHANE 1 56.3 48.6 34.5- 62.8
2 11.0 10.2 7.28- 13.8

38.0- 59.2
8.11- 12.9

* BASED UPON THEORETICAL CALCULATIONS, OR A REFERENCE VALUE WHEN NECESSARY.

PAGE 5

ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

DATE: 6/22/93



PERFORMANCE EVALUATION REPORT

WATER POLLUTION STUDY NUMBER WP030

DATE: 6/22/93

LABORATORY: UT009

SAMPLE REPORT TRUE ACCEPTANCE
ANALYTES NUMBER VALUE VALUE* LIMITS

VOLATILE HALOCARBONS IN MICROGRAMS PER LITER:

WARNING PERFORMANCE
LIMITS EVALGATION

CHLOROFORM 1
2

1,1,1 TRICHLOROETHANE 1
2

TRICHLOROETHENE 1
2

CARBONTETRACHLORIDE 1
2

TETRACHLOROETHENE 1
2

BROMODICHLOROMETHANE 1
2

DIBROMOCHLOROMETHANE 1
2

BROMOFORM 1
2

METHYLENE CHLORIDE 1
2

CHLOROBENZENE 1
2

VOLATILE AROMATICS

BENZENE

49.2 45.7 31.6- 59.5
13.3 13.8 9.42- 18.0

52.9 52.0 32.3- 67.9
9.20 9.34 5.56- 12.6

38.9 38.8 26.8- 49.1
7.92 9.91 6.52- 13.0

49.1 46.3 29.8- 63.7
12.9 13.5 8.93- 18.2

57.4 57.2 39.7- 71.9
14.1 16.2 10.9- 21.1

52.2 49.5 34.2- 64.3
8.46 7.75 4.88- 10.6

42.9 42.2 30.0- 54.4
14.5 16.4 10.9- 21.5

53.5 53.7 33.5- 73.7
11.5 11.9 6.48- 17.1

41.6 37.3 24.1- 53.2
8.53 8.77 4.21- 13.5

43.0 43.2 30.8- 55.0
11.4 12.9 8.99- 16.7

IN MICROGRAMS PER LITER:

9.16 10.3 7.34- 13.4
47.6 54.1 37.7- 70.8

* BASiD UPON THEORETICAL CALCULATIONS, OR A REFERENCE VALUE WHEN NECESSARY.
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35.1-
10.5-

36.8-
6.46-

29.6-
7.34-

34.1-
10.1-

43.8-
12.2-

38.0-
5.59-

33.1-
12.2-

38.6-
7.83-

27.7-
5.39-

33.9-
9.97-

56.0
16.9

63.4
11.7

46.2
12.2

59.4
17.0

67.8
19.8

60.5
9.86

51.3
20.2

68.6
15.7

49.6
12.3

51.9
15.7

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

8.11- 12.6
41.9- 66.6



PERFORMANCE EVALUATION REPORT

WATER POLLUTION STUDY NUMBER WPO30

LABORATORY: UT009
------------------------------------------------------------------------------------

SAMPLE REPORT TRUE ACCEPTANCE WARNING PERFORMANCE

ANALYTES NUMBER VALUE VALUE* LIMITS LIMITS EVALUATION

-----------------------------------------------------------------------------------

VOLATILE AROMATICS IN MICROGRAMS PER LITER:

ETHYLBENZENE

TOLUENE

1,2-DICHLOROBENZENE

1,3-DICHLOROBENZENE

1,4-DICHLOROBENZENE

. 9.58 11.3 7.71- 14.7
2 45.1 52.4 36.2- 68.5

1 12.1 13.9 9.86- 17.7
2 29.6 33.9 24.0- 43.1

1 10.8 12.1 8.47- 15.4
2 44.7 52.0 36.1- 66.4

1 8.11 9.43 6.17- 12.1
2 42.4 47.8 33.6- 61.2

1 10.2 11.7 7.95- 15.2
2 54.0 58.1 39.1- 76.5

MISCELLANEOUS PARAMETERS:

TOTAL CYANIDE
(IN MG/L)

NON-FILTERABLE RESIDUE
(IN MG/L)

OIL AND GREASE
(IN MG/L)

1 0.233 0.250 0.138-0.341
2 0.116 0.130 .0821-0.169

1 41.3 43.2 34.7- 45.2
2 30.8 33.0 24.0- 34.6

8.60- 13.8
40.3- 64.4

10.9- 16.7
26.4- 40. 7

9.37- 14.5
40.0- 62.5

6.92- 11.4
37.2- 57.6

8.86- 14.2
43.9- 71.7

0.164-0.316
.0932-0.158

36.0- 43.9
25.3- 33.2

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

1 10.1 15.0 8.13- 19.4 .9.56- 18.0 ACCEPTABLE
2 13.3 23.0 14.1- 28.1 15.9- 26.3 NOT ACCEPTABLE

TOTAL PHENOLICS
(IN MG/L)

1 .0242 .0271 .0093-.0449
2 0.267 0.291 0.125-0.457

TOTAL RESIDUAL CHLORINE 1 0.625
(IN MG/L) 2 0.200

0.729 0.469-0.912
0.240 .0866-0.280

.0139-.0403
0.167-0.414

0.528-0.853
0.112-0.254

BASED UPON THEORETICAL CALCULATIONS, OR A REFERENCE VALUE WHEN NECESSARY.

PAGE 7 (LAST PAGE)

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

DATE: 6/22/93



DataChemn Laboratories
EPA LAB NUMBER UT009

WPO30 FOLLOW-UP REPORT ON DEFICIENT PARAMETERS

1. PARAMETER: Thallium
SAMPLE NUMBER: 4
REPORTED VALUE: 6.35 ug/L
TRUE VALUE: 9.00 ug/L
ACCEPTANCE LIMITS: 6.71-11.3 ug/L
PERFORMANCE EVALUATION: Not acceptable.
ROOT CAUSE & CORRECTIVE ACTION: Thallium was analyzed first by ICP
and generated a value of 9.00 ug/L, which was exactly what the
true value turned out to be. The analyst felt that the low level
of thallium shown by ICP warranted re-analysis by graphite
furnace. The sample was then analyzed by GFAA and the results were
reported. A review of the data has revealed no assignable cause
for the GFAA value being slightly below the acceptance limit, but
it is considered to be an isolated incident requiring no
corrective action.

2. PARAMETER: Chloride
SAMPLE NUMBER: 2
REPORTED VALUE: 156 mg/L
TRUE VALUE: 178 mg/L
ACCEPTANCE LIMITS: 166-191 mg/L
PERFORMANCE EVALUATION: Not acceptable.
ROOT CAUSE & CORRECTIVE ACTION: A review of the data has been
completed and no assignable cause for the reported value being
slightly below the acceptance limit has been determined. The
dilution of the sample by a factor of one hundred put it at the
low end of the calibration curve, which may possibly be related to
the lower value. In the future, the analysts will keep the sample
closer to the middle of the working range of the curve.

3. PARAMETER: Fluoride
SAMPLE NUMBER: 2
REPORTED VALUE: 0.288 mg/L
TRUE VALUE: 0.230 mg/L
ACCEPTANCE LIMITS! 0.175-0.286 mg/L
PERFORMANCE EVALUATION: Not acceptable.
ROOT CAUSE & CORRECTIVE ACTION: As noted above, the upper
acceptance limit was 0.286 mg/L, and the DCL result was 0.288 mg/L
(a difference of only 0.002 mg/L). A review of the data has been
completed and no assignable cause for the reported value being
slightly above the acceptance limit has been determined. However,
new stock standard for fluoride has been purchased and will be
used in the future.



WP030 FOLLOW-UP REPORT ON DEFICIENT PARAMETERS (continued)

4. PARAMETER: Oil and Grease
SAMPLE NUMBER: 2
REPORTED VALUE: 13.3 mg/L
TRUE VALUE: 23.0 mg/L
ACCEPTANCE LIMITS: 14.1-28.1 mg/L
PERFORMANCE EVALUATION: Not acceptable.
ROOT CAUSE & CORRECTIVE ACTION: It is suspected that the cause of

the reported value being slightly below the acceptance limit was

that the hotplate temperature was too high (and therefore
evaporated some of the target analytes). The method called for
heating at 70*C, but the temperature was not recorded by the
analyst. To assure that the temperature requirement is met in the
future, a surface thermometer will be placed on the hotplate and
the temperature will be recorded in the analyst's notebook.

e,



INORGANIC PERFORMANCE EVALUATION SAMPLE
INDIVIDUAL LABORATORY SUMMARY REPORT

FOR QB 1 FY 93

LABORATORY NAME: DataChem Laboratories (UT) [F17 (DATAC)

PERFORMANCE LEVEL: ACCEPTABLE

LABORATORY RANK: Above = 5 Same a 0 Betow - 9

TOLERANCE INTERVALS

WARNING ACTION

LOWER UPPER LOWER UPPER

11400

c
80.2

170

1.0

33.3

18900

15.6
10.0

96.6
16800

999
6280

4

4.0

12.1

3020
1.0

2.7

d

0.86
31.9

275

23000
c

105
212
1.5

44.6

21700
21.6
10.7

116

22600
1200
8250

539
8.4

19.0
5320

1.6

5.3
d

2.0
47.8

337

10200

c
77.5

166

1.0

32.1

18600
15.0
10.0
94.5

16100

977

6070

434

3.5

11.3

2770

1.0

2.4

d

2.0

30.2

268

24200

C
108

217

1.6
45.8

22000

22.2

11.2

118

23300

1220
8460

550

8.9

19.8

5570
1.8

5.5

d

2.2

49.5

344

LABORATORY

REPORTED

VALUE Q

18700

12.2
93.1

199

1

40.4

21700

19.1
10.1

111

20800
1160

7590

532
6.4

17.1

4350

2.1

4.2

272
1.1

40.9

325

PROGRAM DATA
#LABS

NOT-ID
#LABS #LABS

MIS-GUANT FALSE POS
#LABS #LABS TOTAL

MSPK OUT DUP OUT #LABS

0

U 0
0

0

0

0

0

0

0

0

0

S 0

0

0

0

0

0

8 X 1

0

B 0

BW 0

0

0

# OF ELEMENTS NOT-IDENTIFIED: 0
# OF ELEMENTS MIS-QUANTIFIED: 1
# OF FALSE POSITIVES: 0

# OF MATRIX SPIKES OUT: 3
SOIL : Sb,-Se, TL

# PLICATES OUT: 0

SOIL :

% Score:
REPORT DATE:

MATRIX:

96.1
12/9/1992

SOIL

ELEMENT

ALUMINUM

ANTIMONY

ARSENIC

BARIUM

BERYLLIUM

CADMIUM

CALCIUM

CHROMIUM

C

Co
IRON

LEAD

MAGNESIUM
MANGANESE

MERCURY

NICKEL

POTASSIUM

SELENIUM

SILVER

SODIUM

THALLIUM

VANADIUM

ZINC



INORGANIC PERFORMANCE EVALUATION SAMPLE
INDIVIDUAL LABORATORY SUMMARY REPORT

FOR Q8 1 FY 93

LABORATORY NAME: DataChem Laboratories (UT) [F1] (DATAC)

PERFORMANCE LEVEL: ACCEPTABLE

LABORATORY RANK: Above = 5 Same = 0 Betow-= 9

ELEMENT

ALUMINUM

ANTIMONY

ARSENIC

BARIUM

BERYLLIUM

CADMIUM

CALCIUM

CHROMIUM

m
IRON

LEAD

MAGNESIUM

MANGANESE
MERCURY

NICKEL

POTASSIUM

SELENIUM

SILVER

SODIUM

THALLIUM

VANADIUM

ZINC

TOLERANCE INTERVALS LABORATORY

WARNING ACTION REPORTED

LOWER UPPER LOWER UPPER VALUE Q

1070

346

58.3
C

63.5
38.8

28100

64.1

185

228
379

11.7

21300

c
2.4

227

C

49.2

46.9

d

83.4
c

226

1140

401

76.5
c

74.3

42.6

31300

78.2

214

261
448

17.0

23500

c
7.8

286

C

65.0
53.7

d

*110

C
274

1060

340

56.3
c

62.3
38.4

27700

62.6
182

224

372

11.1

21000

C
1.8

221

C

47.5

46.2

d

80.4

C

220

1150
407

78.5
C

75.5
43.0

31700

79.7

217
265
455

17.6

23800

C
8.4

292

C
66.7

54.4

d

113

c

279

1100

370
65.5

6.7
68.1
40.3

30400
73.6

204
261
424

15.5
22200

2.2
6.9
282

1140
54.7

50.3
217
103

11.1
241

U

#LABS
NOT-ID

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

U

U

B

U

PROGRAM DATA

#LABS #LABS #LABS #LABS TOTAL

MIS-QUANT FALSE POS MSPK OUT DUP OUT #LABS

0 OF ELEMENTS NOT-IDENTIFIED: 0

0 OF ELEMENTS MIS-QUANTIFIED: 0

# OF FALSE POSITIVES: 0

# OF MATRIX SPIKES OUT: 0

WATER :

#*UPLICATES OUT: 0

WATER :

% Score:
REPORT DATE:

MATRIX:

96.T
12/9/1992
WATER 1



NW INORGANIC PERFORMANCE EVALUATION SAMPLE
INDIVIDUAL LABORATORY SUMMARY REPORT

FOR 0B 1 FY 93

LABORATORY NAME: DataChemo Laboratories (UT) [F1] (DATAC) % Score: 96.1
PERFORMANCE LEVEL: ACCEPTABLE REPORT DATE: 12/9/1992
LABORATORY RANK: Above z 5 Same = 0 Below = 9 MATRIX: WATER 2

TOLERANCE INTERVALS LABORATORY PROGRAM DATA
ELEMENT WARNING ACTION REPORTED #LABS #LABS #LABS #LABS #LABS TOTAL

LOWER UPPER LOWER UPPER VALUE 0 NOT-ID MIS-QUANT FALSE POS MSPK OUT DUP OUT #LASS

ALUMINUM c c c c 46.7 U 0 0 0 0 0 15
ANTIMONY 270 559 239 590 352 0 0 0 0 0 15

ARSENIC 35.0 59.2 32.3 61.9 42.7 0 0 0 3 1 15

BARIUM 827 1470 757 1540 1040 0 0 0 0 0 15

BERYLLIUM 36.2 64.6 33.2 67.7 46.1 0 0 0 0 0 15

CADMIUM 13.2 29.2 11.5 30.9 14.5 0 0 0 0 0 15

CALCIUM c c c c 31.1 U 0 0 0 0 0 15

CHROMIUM 77.7 136 71.3 142 101 0 0 0 0 0 15

311 528 288 551 388 0 1 0 0 0 15
c c c c 7.8 U 0 0 0 0 0 15

IR 554 871 519 906 665 0 1 0 0 0 15
LEAD 18.0 34.1 16.3 35.9 26.2 0 0 0 0 0 15
MAGNESIUM c c c c 71.1 U 0 0 0 0 0 15
MANGANESE 108 173 101 180 136 0 1 0 0 0 15

MERCURY 0.2 1.6 0.2 1.7 0.64 0 0 0 0 0 15

NICKEL c c c c 32.2 U 0 0 0 0 0 15

POTASSIUM 15400 29200 13800 30700 20400 0 0 0 0 0 15

SELENIUM 24.2 51.0 21.3 53.9 32.5 0 0 0 1 1 15

SILVER 43.3 82.5 39.0 86.8 56.2 0 0 0 3 0 15

SODIUM 19800 34201 18200 35801 24500 0 0 0 0 0 15

THALLIUM c c c c 1.1 UW 0 0 0 3 0 15

VANADIUM 389 663 359 693 483 0 0 0 0 0 15

ZINC c c c c 10 U 0 0 0 0 0 15

* OF ELEMENTS NOT-IDENTIFIED: 0

9 OF ELEMENTS MIS-QUANTIFIED: 0

# OF FALSE POSITIVES: 0

* OF MATRIX SPIKES OUT: 0

.ATER :

4 LICATES OUT: 0

4ATER :



INORGANIC PERFORMANCE EVALUATION SAMPLE

INDIVIDUAL LABORATORY SUMMARY REPORT

FOR 08 4 FY 92

LABORATORY NAME: DataChem Laboratories (UT) (Fl] (DATAC)

PERFORMANCE LEVEL: ACCEPTABLE

LABORATORY RANK: Above = 9 Same = 0 Be(ow = 6

TOLERANCE INTERVALS

WARNING ACTION

LOWER UPPER LOWER UPPER

C

269
51.5

c

54.4

16.8

25900

77.2

317
242
459

13.4

18500

c

8.6

276

c

49.0

44.6

d

81.3

c

230

C

330

60.5

c

61.6

23.1

30600
94.0

370

273
535

16.9

21500

c

10.8

319

c

65.4

55.1

d

106

c

272

c

262

50.5

c

53.7

16.1

25400

75.4

311
239
451

13.0

18200
c

8.4

272

c

47.2

43.5

d

78.6

C

226

c

336

61.4

c

62.3

23.7

31200

95.8

375
276

544

17.3

21800

c
11.0

324

c

67.2

56.2

d

109

c

276

LABORATORY

REPORTED

VALUE 0

21.1

301

56.2

2

60.5

20.2

29000

86.5

356
266

535

15.4

20100

1

9.5

335

358

59.4

53.1

109

95.9

3

265

PROGRAM DATA

#LABS #LABS #LABS

NOT-ID MIS-QUANT FALSE POS

#LABS #LABS TOTAL

MSPK OUT DUP OUT #LABS

B

S

U

E

U

U

a

U

E

OF ELEMENTS NOT-IDENTIFIED: 0

OF ELEMENTS MIS-QUANTIFIED: 1

OF FALSE POSITIVES: 0

# OF MATRIX

WATER : TL

SPIKES OUT: 1

# OODUPLICATES OUT: 0

WATER :

% Score:
REPORT DATE:

MATRIX:

92.1

9/11/1992
WATER 1

ELEMENT

ALUMINUM

ANTIMONT

ARSENIC

BARIUM

BERYLLIUM

CADMIUM

CALCIUM

CHROMIUM

C

C
IRON

LEAD

MAGNESIUM

MANGANESE

MERCURY

NICKEL

POTASSIUM

SELENIUM

SILVER

SODIUM

THALLIUM

VANADIUM

ZINC



INORGANIC PERFORMANCE EVALUATION SAMPLE

INDIVIDUAL LABORATORY SUMMARY REPORT

FOR 0B 4 FY 92

-ABORATORY NAME: DataChem Laboratories (UT) [F13 (DATAC)

DERFORMANCE LEVEL: ACCEPTABLE

-ABORATORY RANK: Above = 9 Same = 0 Below = 6

TOLERANCE INTERVALS LABORATORY

WARNING ACTION REPORTED

LOWER UPPER LOWER UPPER VALUE Q

1060
392

29.8

931
36.5

25.5

c

46.0

238

c

732
25.6

c
112

12.0

c

18400

27.9

53.8

23000

C

419

c

1360
487

41.0

1030
42.9

34.6

c

57.3

266

c

857

35.0

C

125

16.5

c

21200

41.0

64.8

26000

C

470

c

1030

381

28.6

920

35.8
24.5

c

44.8

235

c
719

24.6

c

111

11.5

c

18000

26.5

52.7

22700

c
414

C

1390
498

42.2

1040

43.6

35.6

C

58.6

269

C

871
36.0

C
127

17.0

c

21500

42.4

65.9

26300

c
476

c

1220
428

34.9

1000
41.6

34.9

33.7

53.8

258

15.3

829

33
'24

121

14.8

18

19700

37.9

59.1

24700

1

453

9.1

PROGRAM

#LABS #LABS #LABS

NOT-ID MIS-QUANT FALSE POS

DATA

#LABS

MSPK OUT

#LABS TOTAL

DUP OUT #LABS

0

0

0

0

0

S 0

B 0

0

0

BE 0

0

0

U 0

0

1

U 0

0

0

0

0

UW 0

0

BE 0

* OF ELEMENTS NOT-IDENTIFIED: 0

OF ELEMENTS MIS-QUANTIFIED: 0

OF FALSE POSITIVES: 0

OF MATRIX SPIKES OUT: 1

4ATER : Tt

I PLICATES OUT: 0

.ATER :

% Score:

REPORT DATE:

MATRIX:

92.1

9/11/1992
WATER 2

ELEMENT

ALUMINUM
ANTIMONY

ARSENIC

3ARIUM

iERYLLIUM

:ADMIUM

-ALCIUM

HROMIUM

RON

EAD

4AGNESIUM

4ANGANESE

IERCURY

41CKEL

)OTASSIUM

;ELENIUM

ILVER

3DIUM

,HALLIUM

1ANADIUM

INC



INORGANIC PERFORMANCE EVALUATION SAMPLE

INDIVIDUAL LABORATORY SUMMARY REPORT

FOR 08 4 FY 92

LABORATORY NAME: DataChem Laboratories (UT) (F1] (DATAC)

PERFORMANCE LEVEL: ACCEPTABLE

LABORATORY RANK: Above = 9 Same = 0 Betow = 6

TOLERANCE INTERVALS

ELEMENT

ALUMINUM

ANTIMONY

ARSENIC

BARIUM

BERYLLIUM

CADMIUM

CALCIUM

CHROMIUM

C

C*

IRON

LEAD

MAGNESIUM

MANGANESE

MERCURY

NL.CKEL

POTASSIUM
SELENIUM

SILVER

SODIUM

THALLIUM

VANADIUM

ZINC

LABORATORY

WARNING ACTION REPORTED

LOWER UPPER LOWER UPPER VALUE 0

9580

12.0

453

286
1.0

17.3

3940

9.1

10.0

2490

19900
4610

3900

6800

22.6

8.0
4050

c

22.1

d

d

32.3

5190

21000

16.5
731

347

1.8

23.6

5060

23.5
11.5

2880

28400

5270

5910

8260
40.9

14.1

5310

c

33.9

d

d

51.4

6080

8350

12.0
423

280
1.0

16.6

3820

7.6
10.0

2450

18900

4540

3680

6640

20.6

8.0

3910

c

20.8

d

d

30.2

5090

22200

18.5
760

353

1.9

24.3

5180

25.0

12.1

2920

29400

5340

6130
8420

42.9

15.2

5450

c

35.2

d

d

53.5

6180

16500
10.9

556
333

1.6

22
4750

17.4

9.9

2800

26300
5540

5160

8020

32.4

7.4

4920

0.42

32.9

524

0.53

44.7

6100

PROGRAM DATA

#LABS #LABS #LABS #LABS #LABS TOTAL

NOT-ID MIS-QUANT FALSE POS MSPK OUT DUP OUT #LABS

0

B 0

0

0

0

0

0

0

B 0

0

0

X 0
0

0

1

B 0

0

BW 0

0

B 0

BW 0

0

S 0 0 0

# OF ELEMENTS NOT-IDENTIFIED: 0

# OF ELEMENTS MIS-QUANTIFIED: 1

# OF FALSE POSITIVES: 0

# OF MATRIX SPIKES OUT: 2

SOIL : Sb, Se

# OF DUPLICATES OUT: 1

SOIL : Pb

% Score:
REPORT DATE:

MATRIX:

92.1

9/11/1992

SOIL



INORGANIC PERFORMANCE EVALUATION SAMPLE

INDIVIDUAL LABORATORY SUMMARY REPORT

FOR QB 3 FY 92

LABORATORY NAME: Datachem (UT) [S1] (DATAC)
PERFORMANCE LEVEL: ACCEPTABLE - Corrective Actions Necessary

LABORATORY RANK: Above = 7 Same = 0 Below = 1

TOLERANCE INTERVALS LABORATORY

WARNING ACTION REPORTED

LOWER UPPER LOWER UPPER VALUE Q

PROGRAM
#LABS #LABS #LABS

NOT-ID MIS-QUANT FALSE POS

DATA

#LABS

MSPK OUT
#LABS TOTAL

DUP OUT #LABS

ALUMINUM

ANTIMONY

ARSENIC

BAR IUM

BERYLLIUM

CADMIUM

CALCIUM

CHROMIUM

COBALT

C*
I
LEAD

MAGNESIUM

MANGANESE

MERCURY

NICKEL

POTASSIUM

SELENIUM

SILVER

SODIUM

THALLIUM

VANADIUM

ZINC

OF

OF

OF

2540

12.0

827

207
1.0

215
59401

134

11.6

5000
48901

10800

29800

5270
0.76

30.1

1260
1.0

6.9
4100

2.6
1290

9570

7440

37.9
996

2140

8.8

268
71501

168

27.0

7740

66001
13400

34901

6210
2.1

40.7

3100

3.1

22.7

6610

5.4

1670
12800

2020

12.0

809

40.0

1.0

209

58101

130

10.0

4700

47101

10500
29300

5170

0.61

29.0

1070

1.0

5.2

3830

2.3

1250

7960
41.8

1010

2340

9.9

274

72801

171

28.7

8030

67801
13700

35401

6310

2.2

41.8

3300
3.4

24.4

6870

5.7

1710

5280
18.2

1680
938
4

240

66300

154

28.2

8270
57800
23800

33400

5910

1.3

41.2

2460

2

19.1

7710

8.7

1550

E

UW

8

9220 13200 11000

0 C

4 C

X 0 1

0 C

1 0

0 0

0 0

0 1

S 0 0

X 0 1

0 0

X 0 1

0 0
0 1

0 1

$ 0 2

0 0

X 4 2

0 1

X 0 1

X 0 1

0 0

0 0

ELEMENTS NOT-IDENTIFIED: 1

ELEMENTS MIS-QUANTIFIED: 5
FALSE POSITIVES: 0

# OF MATRIX SPIKES OUT: 4
SOIL : Sb, Ba, Se, TL

# LICATES OUT: 0

SOIL

ELEMENT

% Score:
REPORT DATE:

MATRIX:

78.4

6/9/1992
SOIL



INORGANIC PERFORMANCE EVALUATION SAMPLE

INDIVIDUAL LABORATORY SUMMARY REPORT

FOR Q8 3 FY 92

LABORATORY NAME: Datachem (UT) (Si] (DATAC)

PERFORMANCE LEVEL: ACCEPTABLE - Corrective Actions Necessary
% Score: 78.4

REPORT DATE: 6/9/1992

MATRIX: WATER 1LABORATORY RANK: Above = 7 Same = 0 Below =

TOLERANCE INTERVALS LABORATORY

WARNING ACTION REPORTED

LOWER UPPER LOWER UPPER VALUE Q

c

299
34.0

c

55.8
32.4

31100

89.6

267
200

558

14.8

23500

c

8.3

218

c

42.7

57.0

c

70.3

c

174

c

361
47.0

c

69.6
37.1

35201
108

308

220

675
20.7

26500

c

12.3

250

c

59.0

72.8

c

87.3

c

221

c

292
32.6

c

54.3

31.9
30600

87.5

262
198

546

14.2

23200

c

7.9

214

c

41.0

55.4

c

68.4

c

169

c

368
48.4

c

71.0
37.6

35601

110

313

223

687

21.4

26900

c

12.8

254

c

60.7

74.5

c

89.1

c

226

71.6
358

40.5

2.2

57.5
34.4

32900

104

295

210

618

15.6

24400

2.2

10.7

246

563

53.3

68

12.2

79.5

6.7

187

PROGRAM DATA

#LABS #LABS #LABS

NOT-ID MIS-QUANT FALSE POS

#LABS #LABS TOTAL

MSPK OUT DUP OUT #LABS

U

U

ELEMENT

ALUMINUM

ANTIMONY

ARSENIC

BARIUM

BERYLLIUM

CADMIUM

CALCIUM

CHROMIUM

COBALT

Ce

I
LEAD

MAGNESIUM

MANGANESE

MERCURY

NICKEL

POTASSIUM

SELENIUM

SILVER

SODIUM

THALLIUM

VANADIUM

ZINC

ELEMENTS NOT-IDENTIFIED: 0

ELEMENTS MIS-QUANTIFIED: 0

FALSE POSITIVES: 0

# OF MATRIX

WATER : T1

SPIKES OUT: 1

# * LICATES OUT: 1

WATER : Cd

U

U

OF

OF

OF

1



INORGANIC PERFORMANCE EVALUATION SAMPLE

INDIVIDUAL LABORATORY SUMMARY REPORT

FOR 08 3 FY 92

LABORATORY NAME: Datachem (UT) [Sl] (DATAC)

PERFORMANCE LEVEL: ACCEPTABLE - Corrective Actions Necessary

LABORATORY RANK: Above = 7 Same = 0

TOLERANCE INTERVALS

% Score: 78.4
REPORT DATE: 6/9/1992

MATRIX: WATER 2BeLow = 1

LABORATORY PROGRAM DATA

WARNING ACTION REPORTED

LOWER UPPER LOWER UPPER VALUE Q

945

458

49.9

200.0

37.7

21.8

6600
54.3

178

71.0

903

13.5

d

136

2.8

c

25300

27.6
10.0

36101

c

361

d

1110

551
71.3

520

52.7

27.8
8440

63.4

207

98.5

1140

38.0

d

159
4.7

c

27800

34.3

23.0
41801

c

423

d

927
448

47.7

200.0

36.1

21.2

6400

53.4

174

68.1

877

10.9

d

134

2.5

c

25000
26.9

10.0

35501

c

355

d

1130
560

73.5

576

54.3

28.4

8640
64.3

210

101

1170

40.6

d

161

4.9

c

28000

35.0

25.5
42401

c

430

d

1020

487
56.7

196

37.9

23

7210
60.5

195

63.7
932

19.8

2760
144

3.4

44.4

26400

31.3

8.7

38000

1.1
395

11.1

#LABS #LABS #LABS

NOT-ID MIS-QUANT FALSE POS

#LABS #LABS TOTAL

MSPK OUT DUP OUT #LABS

0

0

0

B 0

E 0
1

0

0

0
X 1

E 0
0

B 0

0

0

U 0

0

1

B 3

0

UW 0
0

U 0

* OF ELEMENTS NOT-IDENTIFIED: 0
# OF ELEMENTS MIS-QUANTIFIED: 1

# OF FALSE POSITIVES: 0

# OF MATRIX SPIKES OUT: 1

WATER : TL

# LICATES OUT: 1

WA : Cd

ELEMENT

ALUMINUM

ANTIMONY

ARSENIC
BARIUM

BERYLLIUM

CADMIUM

CALCIUM

CHROMIUM

COBALT

CO

LEAD

MAGNESIUM

MANGANESE

MERCURY

NICKEL

POTASSIUM

SELENIUM

SILVER

SODIUM

THALLIUM

VANADIUM

ZINC



DATA-
CHEM
L A 8 0 Al A T 0 R I E S

A SORENSON COMPANY

July 27, 1992
Refer to: 92PM265

Reply to:

Salt Lake Office

Steve Callio
Technical Project Officer
U.S. Environmental Protection Agency
Region VIII
999 18th Street, Suite 500
Denver, CO 80202-2405

Re: Third Quarter Inorganic Performance Evaluation Sample (QB3-FY92)

Dear Steve:

Pursuant to the Individual Laboratory Summary Report (ILSR) for the
above-referenced performance evaluation sample, this letter is intended to
outline the deficiencies and the actions taken to correct the deficiencies listed
on the ILSR.

DEFICIENCY

An error in the inorganic forms generating procedure resulted in the
misquantification of all furnace analytes for the soil sample. Values of
"1.0000" for the weight, and "0.2000" for the volume, were incorrectly entered.
This was due to the fact that the sample was digested using Microwave
digestion procedures. The correct weight should have been "0.5000," and the
correct volume "0.0500." This caused the reported concentrations on Forms 1,
5A, 5B, 6, 7, and 9 to be off by a factor of two of the actual values. It is worth
noting, however, that when the correct values are in place, the reported
results fall right in the center of the acceptable value range.

CORRECTIVE ACTION

Modifications have been made in the procedure for generating
inorganic deliverables to reduce the risk of this type of mistake. DCL has
implemented the use of programmed function keys to perform multiple related
tasks sequentially for each type of digestion and analysis. Therefore, when
the correct keystroke is used, all unique variables such as weight and volume
are automatically correctly entered into the database.

SALT LAKE CITY OFFICE CINCINNATI OFFICE BALTIMORE OFFICE RICHLAND OFFICE
96 WEST LeVO' DYVE 4388 GLENDALE-MILrORD ROAD 10 JULIET LANE SUITE '203 313 WELLSIAN WA'

SALT LANE C! jTA" 84123-2SC CINCINNATI OHIO 45242-3706 BALTIMORE. MARYLAND 21236-1220 RICHLAND WASH!NGTON 162-4'1

80' 286-770C FAX 801 266-902 513 733-5336 FAX 513 733-5347 410 494-3612 FAX 513 733-5347 509 943-5858 AX 509 942,ES-

LEADING ANALYTICAL CHEMISTRY INTO THE 21ST CENTURY"



2 - To Steve Callio
July 27, 1992
Refer to: 92PM265
Page 2

GENERAL OBSERVATIONS

1, The copper analysis for soil sample MX3272 and the duplicate were high.
When the spike added is subtracted from the spiked sample the value

falls in range. The variation in results appears to be random sampling
error.

2. The sodium analysis for soil sample MX3272 and the duplicate were high.
The spiked sample is essentially another duplicate since it is not spiked.
The results for the spiked sample were within range, therefore the

variation in results appears to be random sampling error.

3. The water sample MX3271 resulted in a copper result of 63.7. The CRDL
for Cu is 25. The results for CRII, which is twice the CRDL, was slightly
low with a result of 40.9. The CCB's before and after the sample analysis
were negative at -4.8 and -13.0 respectively. The analyst has been

instructed to watch for baseline drift and correct the situation using the
appropriate analytical procedures.

If I may provide additional information, please call me at (801) 266-7700.

Sincerely,

Ken R. Olson, J.D.
Project Manager

/Is

cc: L.C. Butler, Ph.D., EMSL-LV
S.D. Lessley, Ph.D., DCL Executive Vice President

R. McCallister, USEPA Headquarters

J.H. Nelson, Ph.D., DCL President
B.D. Tidwell, DCL QA Coordinator, EPA-CLP
A.B. Torgensen, Inorganic Department Manager



INORGANIC PERFORMANCE EVALUATION SAMPLE

INDIVIDUAL LABORATORY SUMMARY REPORT

FOR 08 2 FY 92

LABORATORY NAME: Datachem (UT) [Al] (DATAC)

PERFORMANCE LEVEL: ACCEPTABLE - Corrective Actions Necessary

LABORATORY RANK: Above = 4 Same = 0 Below = 2

TOLERANCE INTERVALS

ELEMENT

ALUMINUM

ANTIMONY

ARSENIC

BARIUM

BERYLLIUM

CADMIUM

CALCIUM

CHROMIUM

C

IRON

LEAD

MAGNESIUM

MANGANESE

MERCURY

NICKEL

POTASSIUM

SELENIUM

SILVER

SODIUM

THALLIUM

VANADIUM

ZINC

LABORATORY

WARNING ACTION REPORTED

LOWER UPPER LOWER UPPER VALUE Q

4080

12.0

960

40.0

c

c

1520

8.7

18.7
1590

31600

5.0

1010

188

0.044

13.1

2630

1.0

6.0

d

c

10.0

43.5

11600

17.0

1030

43.8

c

c

1850

34.0

26.3
2140

46801

14.2

1290

250

0.22

19.5

6000

3.9

8.5

d

c

16.4

61.4

3100
12.0

951
40.0

c

c

1470

5.5

17.8

1520

29600

3.8

1000.0

180
0.0

12.3

2190

1.0

5.7

d

c

10.0

41.2

12600

19.2
1040

47.2

c

c

1900

37.3

27.3

2210

48801

15.4

1320

258
0.24

20.3

6440

4.4

8.8

d

c

17.5

63.7

9620
9.1

1010

35.8

0.38

0.8

2090

22.6

24.2

1980

42000

10.9

1190

228

0.14

18

5030

2.3

7.7

335

0.59

12.3

54.1

PROGRAM DATA

#LABS #LABS #LABS #LABS #LABS TOTAL

NOT-ID MIS-QUANT FALSE POS MSPK OUT DUP OUT #LABS

0

B 1

0

B 0

U 0

X 0

0

0

0

0

NS 0

0

0

1

0

0

0

0

B 0

BW 0
0

0

# OF ELEMENTS NOT-IDENTIFIED: 0

# OF ELEMENTS MIS-QUANTIFIED: 1

# OF FALSE POSITIVES: 0

N OF MATRIX SPIKES OUT: 3

SOIL : Sb, Pb, Se

# *PLICATES OUT: 1

SOIL : Hg

% Score:
REPORT DATE:

MATRIX:

89.1

3/17/1992

SOIL



INORGANIC PERFORMANCE EVALUATION SAMPLE

INDIVIDUAL LABORATORY SUMMARY REPORT

FOR QB 2 FY 92

LABORATORY NAME: Datachem (UT) [Al] (DATAC)

PERFORMANCE LEVEL: ACCEPTABLE - Corrective Actions Necessary

LABORATORY RANK: Above = 4 Same = 0 Below = 2

TOLERANCE INTERVALS LABORATORY

WARNING ACTION REPORTED

LOWER UPPER LOWER UPPER VALUE Q

1250
376

62.6

1330

31.6
60.2

31000
60.6

308

144

639

16.1

32100

96.7

c

256

31400

30.1

59.5

29800
26.6

297
119

1570

459

77.9

1370
35.8
73.1

37501

73.8
377

191

784

28.3

37501

115

c

290
36901

37.3

74.0

37401

97.0

388

173

1210

365

60.6
1320

31.1
58.5

30200

58.9
300

138

620

14.5

31400

94.4

c

251

30700

29.2

57.6

28800

17.5

285

112

1610
470

79.9

1380
36.3

74.8

38301
75.5

385

197

804

29.9

38201

117

c

294

37601

38.2

75.9

38401

106

400

180

1510
425

74

1400

33.9
66.7

36100

69.5

358

181
755

24

35600

109

0.2

276

34700

33.8

68.6

35000

56.5

362

154

U

PROGRAM

#LABS #LABS #LABS

NOT-ID MIS-QUANT FALSE POS

0

0

0

X 0
0

0

0

0

0

0

0

0

0

0

0

1

0

0

0

0

0

0

0

DATA

#LABS
MSPK OUT

0

0

1

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0
2

0

0

# OF ELEMENTS NOT-IDENTIFIED: 0

# OF ELEMENTS MIS-QUANTIFIED: 1

# OF FALSE POSITIVES: 0

# OF MATRIX

WATER : T1

SPIKES OUT: 1

# PLICATES OUT: 0

WATER :

% Score:

REPORT DATE:

MATRIX:

89.1

3/17/1992

WATER 1

#LABS TOTAL

DUP. OUT #LABS

ELEMENT

ALUMINUM

ANTIMONY

ARSENIC

BARIUM

BERYLLIUM

CADMIUM

CALCIUM

CHROMIUM

C

Co
IRON

LEAD

MAGNESIUM

MANGANESE

MERCURY

NICKEL

POTASSIUM

SELENIUM

SILVER

SODIUM

THALLIUM

VANADIUM

ZINC



INORGANIC PERFORMANCE EVALUATION SAMPLE

INDIVIDUAL LABORATORY SUMMARY REPORT

FOR 08 2 FY 92

LABORATORY NAME: Datachem (UT) [Al] (DATAC)

PERFORMANCE LEVEL: ACCEPTABLE - Corrective Actions Necessary
LABORATORY RANK: Above = 4 Same = 0 Below = 2

% Score: 89.1
REPORT DATE: 3/17/1992

MATRIX: WATER 2

TOLERANCE INTERVALS LABORATORY

WARNING ACTION REPORTED

LOWER UPPER LOWER UPPER VALUE Q

c

276
42.7

924

21.4

47.9

c

42.5

231

119
432

11.5

c

64.9

c

c

20300

18.4

39.6

20900

c

229

c

c

306

57.4

1030

26.4

51.1

c

53.0

267

124

581

21.4

c

85.2

c

c

27400

29.9
55.6

27000

c

263

c

c

272
40.8

910

20.8
47.5

c

41.2

226

119
412

10.2

c

62.3

c

c

19400

16.9
37.5

20100

c

225

c

c

310

59.3

1040

27.1
51.6

c

54.4

271

124

601

22.6

c

87.8

c

c

28300

31.4

57.7

27800

c

268

c

80.3

300
50.8

999

23.9
50.1

23

54

253

136
541

17.3

58

78.6

0.2

17

24600

23

49.9

25300

1

255

10.5

PROGRAM

#LABS #LABS #LABS

NOT-ID MIS-aUANT FALSE POS

0
0

0

0

0

0

0
S 0

0

X 0
0

0

0

0

0

0

0

0

0

0

0

0

0

DATA

#LABS

MSPK OUT

0

0
1

0

0

0

0

0

0

0
0

0

0

0

0

0

0

0
2

0

0

# OF ELEMENTS NOT-IDENTIFIED: 0

# OF ELEMENTS MIS-QUANTIFIED: 1

# OF FALSE POSITIVES: 0

# OF MATRIX SPIKES OUT: 1
WATER : TI

# *LICATES OUT: 0
WATER :

#LABS TOTAL

DUP OUT #LABS

ELEMENT

ALUMINUM

ANTIMONY

ARSENIC

BARIUM

BERYLLIUM

CADMIUM

CALCIUM

CHROMIUM

CV

IRO

LEAD
MAGNESIUM

MANGANESE

MERCURY

NICKEL

POTASSIUM

SELENIUM

SILVER

SODIUM

THALLIUM

VANADIUM

ZINC



INORGANIC PERFORMANCE EVALUATION SAMPLE

PROGRAM SUMMARY REPORT

FOR 08 2 FY 92

MATRIX: SOIL REPORT DATE: 3/17/1992

TOLERANCE INTERVALS PROGRAM DATA
SPIKE WARNING ACTION MEAN STO #LASS #LABS #LABS #LABS #LABS TOTAL

ELEMENT LEVEL LOWER UPPER LOWER UPPER REC DEV NOT-ID MIS-QUANT FALSE POS MSPK OUT OUP OUT #LABS

ALUMINUM - 4080 11600 3100 12600 7847 1809 0 0 0 0 0 7
ANTIMONY - 12.0 17.0 12.0 19.2 8.67 3.84 1 0 0 5 0 7
ARSENIC - 960 1030 951 1040 995 16.9 0 0 0 0 0 7
BARIUM - 40.0 43.8 40.0 47.2 30.6 6.34 0 0 0 0 0 7
BERYLLIUM - c c c c 0 0 0 0 0 0 0 7
CADMIUM - c c c c 0 0 0 0 1 0 1 7
CALCIUM - 1520 1850 1470 1900 1686 80.7 0 1 0 0 0 7
CHROMIUM 8.7 34.0 5.5 37.3 21.4 6.16 0 0 0 0 0 7
COBALT - 18.7 26.3 17.8 27.3 22.5 1.80 0 0 0 0 0 7
COPPER - 1590 2140 1520 2210 1866 133 0 0 0 0 0 7
IRON - 31600 46801 29600 48801 39222 3671 0 0 0 0 0 7
LEAD - 5.0 14.2 3.8 15.4 9.56 2.24 0 0 0 4 0 7
MAGNESIUM - 1010 1290 1000.0 1320 1148 66.8 0 0 0 0 0 7
MA NESE- 188 250 180 258 219 14.8 0 0 0 0 0 7

I- 0.044 0.22 0.0 0.24 0.132 0.0408 1 1 0 0 1 7
- 13.1 19.5 12.3 20.3 16.3 1.54 0 0 0 0 0 7

POTASSIUM - 2630 6000 2190 6440 4313 810 0 0 0 0 0 7
SELENIUM - 1.0 3.9 1.0 4.4 2.24 0.822 0 1 0 4 2 7
SILVER - 6.0 8.5 5.7 8.8 7.24 0.590 0 2 0 0 0 7
SODIUM - d d d d 188 78.6 0 0 0 0 0 7
THALLIUM - c c c c 0 0 0 0 0 0 0 7
VANADIUM - 10.0 16.4 10.0 17.5 11.7 2.26 0 0 0 0 0 7
ZINC - 43.5 61.4 41.2 63.7 52.4 4.28 0 0 0 0 0 7

# OF LABS WITH ACCEPTABLE PERFORMANCE: 4
# OF LABS WITH ACCEPTABLE PERFORMANCE - CORRECTIVE ACTION NECESSARY: 2
# OF LABS WITH UNACCEPTABLE PERFORMANCE - CORRECTIVE ACTION MANDATORY: 1



4w INORGANIC PERFORMANCE EVALUATION SAMPLE

PROGRAM SUMMARY REPORT

FOR 08 2 FY 92

MATRIX: WATER 1 REPORT DATE: 3/17/1992

TOLERANCE INTERVALS PROGRAM DATA
SPIKE WARNING ACTION MEAN STD #LABS #LABS #LABS #LABS #LABS TOTAL

ELEMENT LEVEL LOWER UPPER LOWER UPPER REC DEV NOT-ID MIS-QUANT FALSE POS MSPK OUT DUP OUT #LABS

ALUMINUM 1400 1250 1570 1210 1610 1411 76.8 0 0 0 0 0 7
ANTIMONY 420 376 459 365 470 418 20.2 0 0 0 0 0 7
ARSENIC 70 62.6 77.9 60.6 79.9 70.3 3.69 0 0 0 1 0 7
BARIUM 1400 1330 1370 1320 1380 1352 10.7 0 3 0 0 0 7
BERYLLIUM 35 31.6 35.8 31.1 36.3 33.7 0.922 0 0 0 0 0 7
CADMIUM 70 60.2 73.1 58.5 74.8 66.6 3.13 0 0 0 0 0 7
CALCIUM 35000 31000 37501 30200 38301 34275 1548 0 0 0 0 0 7
CHROMIUM 70 60.6 73.8 58.9 75.5 67.2 3.21 0 0 0 0 0 7
COBALT 350 308 377 300 385 342 16.4 0 0 0 0 0 7
COPPER 173.3 144 191 138 197 168 11.4 0 0 0 0 0 7
IRON 700 639 784 620 804 712 35.4 0 0 0 0 0 7
LEAD 21 16.1 28.3 14.5 29.9 22.2 2.94 0 0 0 0 0 7
MA IUM 35000 32100 37501 31400 38201 34780 1304 0 0 0 0 0 7
M SE 105 96.7 115 94.4 117 106 4.43 0 0 0 0 0 7

7 c c c c 0 0 0 0 2 0 0 7
NICKEL 280 256 290 251 294 273 7.73 1 2 0 0 0 7
POTASSIUM 35000 31400 36901 30700 37601 34179 1327 0 0 0 0 0 7
SELENIUM 35 30.1 37.3 29.2 38.2 33.7 1.74 0 1 0 1 1 7
SILVER 70 59.5 74.0 57.6 75.9 66.8 3.54 0 0 0 1 0 7
SODIUM 35000 29800 37401 28800 38401 33600 1886 0 0 0 0 0 7
THALLIUM 70 26.6 97.0 17.5 106 61.8 17.0 0 0 0 2 1 7
VANADIUM 350 297 388 285 400 342 22.8 0 0 0 0 0 7
ZINC 140 119 173 112 180 146 13.2 0 0 0 0 0 7

# OF LABS WITH ACCEPTABLE PERFORMANCE: 4
# OF LABS WITH ACCEPTABLE PERFORMANCE - CORRECTIVE ACTION NECESSARY: 2
# OF LABS WITH UNACCEPTABLE PERFORMANCE - CORRECTIVE ACTION MANDATORY: 1



INORGANIC PERFORMANCE EVALUATION SAMPLE

PROGRAM SUMMARY REPORT

FOR 08 2 FY 92

MATRIX: WATER 2 REPORT DATE: 3/17/1992

TOLERANCE INTERVALS PROGRAM DATA
SPIKE WARNING ACTION MEAN STD #LABS #LABS #LABS #LABS #LABS TOTAL

ELEMENT LEVEL LOWER UPPER LOWER UPPER REC 0EV NOT-ID MIS-GUANT FALSE POS MSPK OUT DUP OUT #LABS

ALUMINUM - c C c C 0 0 0 0 0 0 0 7
ANTIMONY 300 276 306 272 310 291 7.34 0 1 0 0 0 7
ARSENIC 50 42.7 57.4 40.8 59.3 50.0 3.56 0 0 0 1 0 7
BARIUM 1000 924 1030 910 1040 77 26.0 0 1 0 0 0 7
BERYLLIUM 25 21.4 26.4 20.8 27.1 23.9 1.22 0 0 0 0 0 7
CADMIUM 50 47.9 51.1 47.5 51.6 49.5 0.784 0 2 0 0 0 7
CALCIUM - c c c c 0 0 0 0 0 0 0 7
CHROMIUM 50 42.5 53.0 41.2 54.4 47.8 2.04 0 0 0 0 0 7
COBALT 250 231 267 226 271 249 8.59 0 1 0 0 0 7
COPPER 126.7 119 124 119 124 122 1.13 0 3 0 0 0 7
IRON 500 432 581 412 601 506 36.6 0 0 0 0 0 7
LEAD 15 11.5 21.4 10.2 22.6 16.4 2.43 0 0 0 0 0 7
MAESIUM - c c c c 0 0 0 0 0 0 0 7

ESE 75 64.9 85.2 62.3 87.8 75.0 4.91 0 0 7
Y 7 c c c c 0 0 0 0 1 0 0 7

NICKEL - c c c c 0 0 0 0 0 0 0 7
POTASSIUM 25000 20300 27400 19400 28300 23858 1715 0 0 0 0 0 7
SELENIUM 25 18.4 29.9 16.9 31.4 24.1 2.78 0 0 0 1 1 7
SILVER 50 39.6 55.6 37.5 57.7 47.6 3.88 0 0 0 1 0 7
SOoIUM 25000 20900 27000 20100 27800 23960 1477 0 0 0 0 0 7
THALLIUM - c c c c 0 0 0 0 0 2 1 7
VANADIUM 250 229 263 225 268 246 8.08 0 1 0 0 0 7
ZINC - c c c c 0 0 0 0 1 0 0 7

# OF LABS WITH ACCEPTABLE PERFORMANCE: 4

# OF LABS WITH ACCEPTABLE PERFORMANCE - CORRECTIVE ACTION NECESSARY: 2
# OF LASS WITH UNACCEPTABLE PERFORMANCE - CORRECTIVE ACTION MANDATORY: 1



DATA --

CHEML A 1 0 A AT 0R I E S

ASORENSON COMP4M

April 24, 1992
Refer to: 92PM164

Reply to:

Salt Lake Office

Steve Callio
Technical Project Officer
U.S. Environmental Protection Agency,

Region VIII
999 18th Street, Suite 500
Denver, CO 80202-2405

Re: Second Quarter Inorganic Performance Evaluation Study (QB2 FY92)

Dear Steve:

DataChem Laboratories (DCL) has reviewed the Individual Laboratory
Summary Report for the above-referenced performance evaluation (PE)
samples. DCL's Laboratory Reported Values where high for barium (Water 1),
calcium (Soil), and copper (Water 2). Prior to DCL analyzing the PE samples
the DCL instrument ICAP 61B was starting to show a deterioration in its
sensitivity.

On April 9, 1992 the above-referenced instrument was serviced by
Thermo Jarrell Ash Corporation. Enclosed with this letter is the Instrument
Service Log which documents the service and maintenance which was
performed. New IDLs have been run and the performance was satisfactory.

If this response requires further clarification please feel free to contact
me.

Sincerely,

Ken -R Olson, J.D.
Project Manager

/slq
Enclosure
cc: R. McCallister, APO

W.R. Newberry, III, Ph.D.
J.H. Nelson, Ph.D., President
A.B. Torgensen, Department Manager

SALT LAKE OFFICE CINCINNATI 0'F;CE

SAJ, AK U-;- 8A &1' IN 1, L 7

8sc 26&.77T:, FAX 8,', 768-9992 LEAD'NG ANALYTICAL -HE%!.STR' INTO THE 21ST CENT UR 73,-52T3; r-
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I rl-tMU JARRELL ASH CORPORATI E

8 EAST FORGE PARKWAY RD

FRANKLIN. MA 02038 (617) 520-1880 -

CUSTOMER NO. 
CUSTOMER NO.-

CUSTOMER ADDRESS: BILL TO:

INSTITUTION

USER d?,-7 4N ecI1

STREET

CITY & STATE IP

SLOG. ROOM PH EXTEN.

S RIAL NO. 
INST STATUS:MODELSERIA NO. WARRANTY
o WARRANTY EXTENSION

CALL BACK 0 PARTS CALL COMPLETE l 0 FULL SERVICE CONTRACT NO.

0 ASSISTANCE 0 5-OAY CONTRACT
O PM CONTRACT

BILLABLE P.O. NO. .

PROBLEM

ACTION TAKEN 
DATE START STOP HOURS

~, .0
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INORGANIC PERFORMANCE EVALUATION SAMPLE

INDIVIDUAL LABORATORY SUMMARY REPORT

FOR QB 1 FY 92

ABORATORY NAME: Datachem (UT) [D1] (DATAC)

'ERFORMANCE LEVEL: ACCEPTABLE - Corrective Actions Necessary

.ABORATORY RANK: Above = 12 Same = 0 Below = 4

% Score: 86
REPORT DATE: 12/18/1991

MATRIX: SOIL

TOLERANCE INTERVALS LABORATORY

WARNING ACTION REPORTED

LOWER UPPER LOWER UPPER VALUE 0

3800
12.0

297
40.0

d

35.1

12400

25.0
10.0

922

116001

5530

6240

8080

0.59

8.0

1500

1.0

20.7
d

d

35.6

5180

8960

29.6
538

1200

d

46.2

15600

39.5
16.3

1030

144001

7320
7310

10600

1.1

9.9

2960

3.0

35.2

d

d

69.6

7370

3250

12.0

271
40.0

d

33.9

12000

23.4

10.0

910

113001

5340

6120

7820

0.53

8.0

1350

1.0

19.1

d

d

31.9

4940

9510

32.8
564

1330
d

47.4

15900
41.1

18.0

1040

147001

7510

7430

10800

1.2

10.4

3120

3.4

36.8

d

d

73.3

7610

7950

9.1
497

375
0.4

42.3

14700

34

8.4

996

133000

6510

6820

9660

0.74

6.5

2660

0.48

31.3

652

1.5

57.2

6410

PROGRAM DATA

#LABS #LABS #LABS #LABS

NOT-ID MIS-QUANT FALSE POS MSPK OUT

#LABS TOTAL

DUP OUT #LABS

0

B 5

S 0

0

B 0

0

0

0

B 0

0

0

0

0

0

0

B 2

0

B+ 6

1

8 0

8 0

0

E 0

OF ELEMENTS NOT-IDENTIFIED: 0

OF ELEMENTS MIS-QUANTIFIED: 0

OF FALSE POSITIVES: 0

OF MATRIX SPIKES OUT: 3

IlL : Sb, Ba, Se

OF ICATES OUT: 1

)IL : As

LEMENT

LUMINUM
NTIMONY
RSENIC
ARIUM

=RYLLIUM

ADMIUM

ALCIUM

HROMIUM

380

RON

EAD

AGNESIUM

ANGANESE

ERCURY

ICKEL

)TASSIUM

ELENIUM
:LVER

)DIUM

iALLIUM
INADIUM

INC



INORGANIC PERFORMANCE EVALUATION SAMPLE

INDIVIDUAL LABORATORY SUMMARY REPORT

FOR QB 1 FY 92

ABORATORY NAME: Datachem (UT) (D1] (DATAC)

ERFORMANCE LEVEL: ACCEPTABLE - Corrective Actions Necessary

ABORATORY RANK: Above = 12 Same = 0 BeLow = 4

TOLERANCE INTERVALS LABORATORY

% Score: 86

REPORT DATE: 12/18/1991

MATRIX: WATER 1

PROGRAM DATA

WARNING ACTION REPORTED

LOWER UPPER LOWER UPPER VALUE Q

c

209
57.0

c

68.8

72.8

37101

186

91.1

318

729

1720

d

c

0.2

60.5

c

46.6

77.0

c

37.1

c

2290

c

269

73.4

c

79.2

84.2

41501

205
106

354

792

2250

d

c

0.69

75.5

c

77.3

96.8

c

48.4

c

2680

c

202
55.3

c

67.7

71.6

36601
183

89.5

314

723

1660
d

c

0.2
58.9

c

43.3

74.8

c

35.9

c

2250

c

276

75.1
c

80.3

85.4

42001

207

108

358

798

2310

d

c

0.75

77.1

c

80.6

98.9

c

49.6

C

2720

25.4

258

64.9

1

74.2

80.1
40600

199
101

338

757

1900

134

2

0.69

75.2

442

74

65.3

88.6

40.6

5.7

2570

#LABS #LABS #LABS

NOT-ID MIS-QUANT FALSE POS

#LABS #LABS TOTAL

MSPK OUT DUP OUT #LABS

0

0
0

0

0

0

0

0

0

0

0

0

0

0

2

0

0

0

x 0

0

0

0

0

OF

OF

OF

ELEMENTS NOT-IDENTIFIED: 0

ELEMENTS MIS-QUANTIFIED: 1

FALSE POSITIVES: 0

OF MATRIX SPIKES OUT: 0

,TER :

OF DUPLICATES OUT: 1

JTER : Se

.EMENT

.UMINUM

4TIMONY

ZSENIC

\RIUM

:RYLLIUM

0DMIUM

\LCIUM

IROMIUM

38

ON

AD

kGNESIUM

\NGANESE

ERCURY

CKEL

)TASSIUM

LENIUM
LVER

)DIUM

IALLIUM
,NADIUM

NC



INORGANIC PERFORMANCE EVALUATION SAMPLE

INDIVIDUAL LABORATORY SUMMARY REPORT

FOR QB 1 FY 92

.ABORATORY NAME: Datachem (UT) [D13 (DATAC)

ERFORMANCE LEVEL: ACCEPTABLE - Corrective Actions Necessary

ABORATORY RANK: Above = 12 Same = 0 Below = 4

% Score: 86

REPORT DATE: 12/18/1991

MATRIX: WATER 2

TOLERANCE INTERVALS

LEMENT

LUMINUM
NTIMONY

RSEN IC

ARIUM

ERYLLIUM

ADMIUM

ALCIUM
HROMIUM

OB'

RON

EAD

AGNESIUM

ANGANESE

ERCURY

ICKEL

OTASSIUM

ELENIUM

ILVER

ODIUM

HALLIUM

ANADIUM

INC

LABORATORY

WARNING ACTION REPORTED

-LOWER UPPER LOWER UPPER VALUE Q

2510

66.0
190

350
114

27.2

c

329

224

c

311

39.2

c

45.5

c

c

23900

67.2

155

23400

c

717

d

2770
108

257

404

131

38.2
c

362

266
c

380

50.4

c

52.5
c

c

28200

98.8

193

26500
c

815

d

2480

61.6

182
344

112

26.0

c

326

219

c

304

38.0

c

44.8

c

c

23500

63.8

151

23000
c

707

d

2800

112

264

410

133

39.4

c

365

270

c

387

51.6

c

53.2

c

c

28600

102

197

26800

c

825

d

2630

94.2

307

376

123

31.1

20

342

243

4

335

41.7

26

47.4

0.25

16

25700

78.5

124

24600

1

770

7

PROGRAM DATA

#LABS #LABS #LABS #LABS #LABS TOTAL

NOT-ID MIS-QUANT FALSE POS MSPK OUT DUP OUT #LABS

0

0

BS X 0

0

0

0

U 0

0

0

U 0

0

0

U 0

0

# 0

U 0

0

0

x 0
0

UW 0

0

B 0

ELEMENTS NOT-IDENTIFIED: 0

ELEMENTS MIS-QUANTIFIED: 2

FALSE POSITIVES: 1

MATRIX SPIKES OUT: 0

O@LICATES OUT: 1

ATER : Se

OF

OF

OF

OF

ATER



INORGANIC PERFORMANCE EVALUATION SAMPLE

PROGRAM SUMMARY REPORT

FOR QB 1 FY 92

AATRIX: SOIL REPORT DATE: 12/19/1991

TOLERANCE INTERVALS PROGRAM DATA

SPIKE WARNING ACTION MEAN STD #LABS #LABS #LABS #LABS #LABS TOTAL

'LEMENT LEVEL LOWER UPPER LOWER UPPER REC DEV NOT-ID MIS-QUANT FALSE POS MSPK OUT DUP OUT #LABS

LUMINUM - 3800 8960 3250 9510 6377 1450 0 0 0 0 0 17

NTIMONY - 12.0 29.6 12.0 32.8 15.8 7.42 5 1 0 14 0 17

RSENIC - 297 538 271 564 418 67.1 0 0 0 0 1 17

ARIUM - 40.0 1200 40.0 1330 557 356 0 0 0 10 5 17

ERYLLIUM - d d d d 0.500 0.147 0 0 2 0 0 17

ADMIUM - 35.1 46.2 33.9 47.4 40.6 3.07 0 4 0 0 0 17

ALCIUM - 12400 15600 12000 15900 13995 894 0 0 0 0 0 17

HROMIUM - 25.0 39.5 23.4 41.1 32.3 4.04 0 1 0 0 0 17

OBALT - 10.0 16.3 10.0 18.0 8.26 4.51 0 0 0 0 0 17

OPPER - 922 1030 910 1040 977 30.7 0 4 0 0 0 17

RON - 116001 144001 113001 147001 130155 7728 0 1 0 0 0 17

EAD - 5530 7320 5340 7510 6424 500 0 1 0 1 0 17

AGNESIUM - 6240 7310 6120 7430 6775 299 0 0 0 0 0 17

AN E - 8080 10600 7820 10800 9322 690 0 0 0 0 0 17

ER - 0.59 1.1 0.53 1.2 0.858 0.150 0 1 0 5 2 17

ICK - 8.0 9.9 8.0 10.4 7.42 1.35 2 0 0 0 0 17

)TASSIUM - 1500 2960 1350 3120 2232 406 0 0 0 0 0 17

ELENItM - 1.0 3.0 1.0 3.4 1.60 0.755 6 2 0 11 2 17

ILVER - 20.7 35.2 19.1 36.8 28.0 4.03 1 2 0 2 0 17

ODIUM - d d d d 630 46.8 0 0 0 0 0 17

4ALLIUM - d d d d 1.30 0.311 0 0 0 4 0 17

ANADIUM - 35.6 69.6 31.9 73.3 52.6 9.49 0 1 0 0 0 17

INC - 5180 7370 4940 7610 6274 610 0 2 0 0 0 17

# OF LABS WITH ACCEPTABLE PERFORMANCE: 6

# OF LABS WITH ACCEPTABLE PERFORMANCE - CORRECTIVE ACTION NECESSARY: 8

# OF LABS WITH UNACCEPTABLE PERFORMANCE - CORRECTIVE ACTION MANDATORY: 3



INORGANIC PERFORMANCE EVALUATION SAMPLE

PROGRAM SUMMARY REPORT

FOR 08 1 FY 92

4ATRIX: WATER 1 REPORT DATE: 12/19/1991

TOLERANCE INTERVALS PROGRAM DATA

SPIKE WARNING ACTION MEAN STD #LABS #LABS #LABS #LABS #LABS TOTAL

ELEMENT LEVEL LOWER UPPER LOWER UPPER REC DEV NOT-ID MIS-QUANT FALSE POS MSPK OUT DUP OUT #LABS

ALUMINUM - c c c c 90.7 103 0 0 1 0 0 17

ANTIMONY 2400 209 269 202 276 239 16.8 0 0 0 1 0 17

ARSENIC 650 57.0 73.4 55.3 75.1 65.2 4.54 0 0 0 1 0 17

3ARIUM - c c c c 0 0 0 0 0 0 0 17

3ERYLLIUM 750 68.8 79.2 67.7 80.3 74.0 2.90 0 0 0 0 0 17

:ADMIUM 800 72.8 84.2 71.6 85.4 78.5 3.16 0 1 0 2 0 17

'ALCIUM 405000 37101 41501 36601 42001 39310 1222 0 1 0 0 0 17

:HROMIUM 2000 186 205 183 207 195 5.48 0 1 0 0 0 17

:OBALT 1000 91.1 106 89.5 108 98.5 4.14 0 0 0 0 0 17

:OPPER 3400 318 354 314 358 336 10.1 0 1 0 1 0 17

RON 7500 729 792 723 798 760 17.2 0 3 0 0 0 17

.EAD 20000 1720 2250 1660 2310 1986 148 0 1 0 0 1 17

iAGNESIUM 1600 d d d d 160 23.0 0 0 0 0 0 17

E - c c c c 0 0 0 0 0 0 0 17

E 0 0.2 0.69 0.2 0.75 0.434 0.143 2 4 0 4 3 17

ICKEL 670 60.5 75.5 58.9 77.1 68.0 4.17 0 1 0 0 0 17

OTASSIUM - c c c c 0 0 0 0 0 0 0 17

;ELENIUM 620 46.6 77.3 43.3 80.6 62.0 8.60 0 0 0 1 3 17

ILVER 850 77.0 96.8 74.8 98.9 86.9 5.54 0 1 0 4 0 17

ODIUM - c c c c 347 256 0 0 0 0 0 17

HALLIUM 430 37.1 48.4 35.9 49.6 42.8 3.16 0 2 0 1 0 17

ANADIUM - c c c c 0 0 0 0 0 0 0 17

INC 25000 2290 2680 2250 2720 2486 106 0 1 0 0 0 17

# OF LABS WITH ACCEPTABLE PERFORMANCE: 6

# OP LABS WITH ACCEPTABLE PERFORMANCE - CORRECTIVE ACTION NECESSARY: 8

# OF LABS WITH UNACCEPTABLE PERFORMANCE - CORRECTIVE ACTION MANDATORY: 3



INORGANIC PERFORMANCE EVALUATION SAMPLE

PROGRAM SUMMARY REPORT

FOR 08 1 FY 92

MATRIX: WATER 2 REPORT DATE: 12/19/1991

TOLERANCE INTERVALS PROGRAM DATA

SPIKE WARNING ACTION MEAN STD #LABS #LABS #LABS #LABS #LABS TOTAL

ELEMENT LEVEL LOWER UPPER LOWER UPPER REC DEV NOT-ID MIS-QUANT FALSE POS MSPK OUT DUP OUT #LABS

ALUMINUM 27000 2510 2770 2480 2800 2640 74.0 0 2 0 0 0 17

ANTIMONY 870 66.0 108 61.6 112 86.8 11.6 0 0 0 1 0 17

ARSENIC 2300 190 257 182 264 223 18.7 0 1 0 1 0 17

3ARIUM 3750 350 404 344 410 377 15.0 0 1 0 0 0 17

BERYLLIUM 1250 114 131 112 133 123 4.72 0 1 0 0 0 17

CADMIUM 330 27.2 38.2 26.0 39.4 32.7 3.05 0 0 0 2 0 17

:ALCIUM - c c c c 87.0 104 0 0 0 0 0 17

-HROMIUM 3500 329 362 326 365 346 9.10 0 2 0 0 0 17

2OBALT 2500 224 266 219 270 245 11.7 0 2 0 0 0 17

'OPPER - c c c c 7.98 10.6 0 0 0 1 0 17

[RON 3300 311 380 304 387 345 19.1 0 1 0 0 0 17

.EAD 450 39.2 50.4 38.0 51.6 44.8 3.11 0 1 0 0 1 17

4A m - c c c c 0 0 0 0 0 0 0 17

E 450 45.5 52.5 44.8 53.2 49.0 1.95 0 1 0 0 0 17

4ER 320 c c c C* 0.263 0.138 0 0 9 4 3 17

4ICKEL - c c c c 0 0 0 0 0 0 0 17

30TASSILIM 270000 23900 28200 23500 28600 26057 1190 0 1 0 0 0 17

SELENIUM 860 67.2 98.8 63.8 102 83.0 8.79 0 1 0 1 3 17

3ILVER 1750 155 193 151 197 174 10.6 0 1 0 4 0 17

3ODIUM 257000 23400 26500 23000 26800 24918 858 0 1 0 0 0 17

7HALLIUM - c c c c 0 0 0 0 0 1 0 17

/ANADIUM 7500 717 815 707 825 766 27.1 0 1 0 0 0 17

'INC - d d d d 6.75 4.88 0 0 0 0 0 17

# OF LABS WITH ACCEPTABLE PERFORMANCE: 6
# OF LABS WITH ACCEPTABLE PERFORMANCE - CORRECTIVE ACTION NECESSARY:' 8
# OF LABS WITH UNACCEPTABLE PERFORMANCE - CORRECTIVE ACTION MANDATORY: 3
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February 20, 1992
Refer to: 92PM082

Reply to:

Salt Lake Office

W.R. Newberry, III, Ph.D.
Chemist
Quality Assurance Research Branch, QAD
US EPA
P.O. Box 93478
Las Vegas, NV 89193-3478

Re: Deficiencies and Corrective Action for First Quarter Inorganic

Performance Evaluation Study (QB1 FY92)

Dear Dr. Newberry: -

DataChem Laboratories (DCL) has reviewed our performance as

represented by the Individual Laboratory Summary Report (ILSR) for the

above-referenced evaluation study.

Outlined below is DCL's description of the deficiencies and the

corrective action taken:

DEFICIENCY ONE

Sample and Analyte Identification

Sample: CLP 8951 DCL ID: MX3163

Analyte: As Matrix: Soil

Description of Deficiency

Duplicate is out of control limits.

Response

The initial result for the sample was 408.2 mg/kg with a post-digestion

spike recovery of 83.8%. The result for the sample duplicate was 407.6 mg/kg

with a post-digestion spike recovery of 90.2%. Due to the fact that the spike

recovery for the sample was less than 85%, MSA was required to quantitate the

final results. This yielded a reported value with a greater than 20% RPD with



W.R. Newberry, III., Ph.D. Page 2

February 20, 1992
Refer to: 92PM082

respect to the sample duplicate. Due to the limitations of MSA analysis, this

problem is likely to be encountered when comparing a result determined by

MSA with a value derived directly from the calibration curve.

Corrective Action

None required.

DEFICIENCY Two

Sample and Analyte Identification

Sample: CLP 8951 DCL ID: MX3163
Analyte: Se Matrix: Soil

Description of Deficiency

Matrix spike is out of control limits.

Response

Review of post-digestion spike recoveries indicate that matrix

interferences are present in this sample at the wavelength for Se. Matrix

spikes for the sample were prepared for a single aliquot of solution containing

all furnace analytes in the proportions necessary to achieve the correct

spiking levels. Although the Se spike yielded a recovery of 61.2% (confirming

the presence of interference), when the sample was analyzed for TI, a matrix

spike recovery of 91% was achieved indicating that the matrix spikes were

prepared correctly. Very large dilutions were required for the analysis of As

and Pb to keep the uncorrected sample results within the range of the

standards, thereby diminishing the ability to effectively judge the extent of

interference in the undiluted digestate for these analytes at these particular

wavelengths.

Corrective Action

None required.

DEFICIENCY THREE

Sample and Analyte Identification

Sample: CLP 8949 DCL ID: MX3113
Analyte: Se Matrix: Water I



W.R. Newberry, III., Ph.D. Page 3

February 20, 1992
Refer to: 92PM082

Description of Deficiency

Duplicate is out of control limits.

Response

After obtaining initial results which were within the 20% RPD control

limit, but having poor spike recoveries, the final results for both the sample

and duplicate were quantified by MSA. Although both were prepared for MSA

in an identical fashion, and instrument response for each of the samples was

very similar at each spiking level of the MSA, the slight variations in

instrument response (coupled with a 6-fold dilution) yielded final MSA results

which were in excess of the 20% RPD control limit.

Corrective Action

The results of this audit will be discussed in a training meeting and this

training will be documented in each analyst's training file.

DEFICIENCY FOUR

Sample and Analyte Identification

S ample: CLP 8950 DCL ID: MX3162

Analyte: Se Matrix: Water II

Description of Deficiency

Duplicate is out of control limits.

Response

No duplicate of this sample was prepared for analysis by GFAA.

Corrective Action

None required.

DEFICIENCY FIVE

Sample and Analyte Identification

Sample: CLP 8950 DCL ID: MX3162

Analyte: As Matrix: Water I
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Refer to: 92PM082

Description of Deficiency

Mis-quantified - result is above the action limit.

Response

An incorrect dilution factor was applied to the sample result to obtain

the corrected reporting value. The dilution factor should have been 40,

instead of 50.

Corrective Action

DCL will set up a training meeting and all analysts will be trained and

instructed that the correct dilution factors must be properly recorded, or

entered, onto all raw data before the peer review process. The review of all

data shall preclude the reporting of any MSA results derived from samples

which have been diluted below the CRDL. This training will be documented in

each analyst's training file.

DEFICIENCY SIX

Sample and Analyte Identification

Sample: CLP 8950 DCL ID: MX3162
Analyte: Hg Matrix: Water II

Description of Deficiency

Analyte was quantitated false-positive with sample results greater than

CRDL.

Response

A review of all the data indicates the presence of Hg for this sample at

the reported concentration. A matrix spike was prepared for this sample

yielding a recovery of 104.3%, which confirms the reported result. No trace of

Hg contamination was observed in the preparation blanks for either the water

or soil matrices. Additionally, an internal quality control sample (spiked by

the DCL Quality Control Laboratory) was prepared for analysis which yielded a

recovery of 95.2%, thereby validating the accuracy of the results.

Corrective Action

No corrective action is required. Since tolerance intervals were not

applicable for this sample, due to the fact that 40% or more of the laboratories

submitted a "non-usable value", it would seem that the possibility of correctly

reporting a value just above the CRDL should not be discounted. It is DCL's

position the result reported is accurate.
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DEFICIENCY SEVEN

Sample and Analyte Identification

Sample: CLP 3113 DCLID: MX3113 and MX3162

Analyte: Ag Matrix: Water

Description of Deficiency

Ag recovery out of range, low.

Response

Ag appears to have dropped out of solution.

Corrective Action

After the digestate has been reduced in volume HCl is added, heated for

15 minutes, and brought to volume. Digestion personnel have been trained to

be certain that the sample has been heated sufficiently to bring Ag back into

solution, and the HC1 has been added. This appears to be critical for the

recovery of Ag.

The information provided to us by the ILSR's is helpful in evaluating

our overall technical capability and performance. If I may provide any

additional information or clarification please feel free to contact me.

Sincerely,

Ken R. Olson, J.D.
Project Manager

/slq
cc: S. Callio, EPA, TPO

R. McCallister, APO
J.H. Nelson, Ph.D., DCL, President

A.B. Torgensen, DCL, Inorganic Department Manager



REGION 8
ORGANIC PERFORMANCE EVALUATION SAMPLE
INDIVIDUAL LABORATORY SUMMARY REPORT

FOR B 4 FY 93

LABORATORY: DataChem (UT) % SCORE: 100
PERFORMANCE: ACCEPTABLE - No Response Required REPORT DATE: 09/03/93

RANK: Above = 0 Same = 9 Below = 26 MATRIX: WATER

PREDICTION INTERVALS LABORATORY PROGRAM DATA

WARNING ACTION DATA #LABS #LABS #LABS TOTAL

COMPOUND LOWER UPPER LOWER UPPER CONC 0 MIS-QNT NOT-ID ID-CPD #LABS

TCL VOLATILE

2-BUTANONE 130 210 120 220 190 3 0 40 40

TETRACHLOROETHENE NU NU NU NU 12 0 0 40 40

1,1,2,2-TETRACHLOROETHANE 81 110 76 120 100 0 0 40 40

TOLUENE NU NU NU NU 12 0 0 40 40

STYRENE 89 110 86 110 110 2 0 40 40

TCL SEMIVOLATILE

BIS(2-CHLOROETHYL)ETHER 19 27 18 28 23 3 0 40 40

2,21-OXYBIS(1-CHLOROPROPANE) 18 28 17 29 24 3 0 40 40

NITROBENZENE 26 37 25 43 33 3 0 40 40

2,4-DIMETHYLPHENOL 32 52 29 63 42 1 0 40 40

NAPHTHALENE 16 25 15 29 22 2 0 40 40

DIMETHYL PHTHALATE 29 34 28 35 32 8 0 40 40

ACENAPHTHENE 23 31 22 32 29 3 0 40 40

2,4-DINITROPHENOL 49 82 44 87 64 6 0 40 40

4-BROMOPHENYL PHENYL ETHER 23 31 22 32 26 3 0 40 40

AC HLOROBENZENE 24 32 23 36 28 4 0 40 40

MTHRENE 16 21 16 22 20 4 0 40 40

WORANTHENE 18 22 17 23 19 7 0 40 40

PYRENE 48 79 43 97 70 1 0 40 40

BENZO(K)FLUORANTHENE 14 20 13 21 16 9 1 39 40

DIBENZ(A,H)ANTHRACENE 22 37 20 39 26 7 0 40 40

TCL PESTICIDES

BETA-BHC 0.079 0.12 0.072 0.13 0.12 4 2 38 40

GAMMA-BHC (LINDANE) 0.48 0.78 0.44 0.82 0.6 4 0 40 40

ALDRIN 0.15 0.24 0.14 0.26 0.19 2 0 40 40

DIELDRIN 0.2 0.28 0.19 0.29 0.22 6 0 40 40

4,41-DDE 0.53 0.73 0.5 0.75 0.64 3 0 40 40

ENDRIN 0.56 0.76 0.54 0.79 0.69 6 0 40 40

ENDOSULFAN SULFATE 0.53 0.75 0.5 0.78 0.6 6 1 39 40

4,4'-DDT 0.55 0.77 0.52 0.8 0.65 3 0 40 40

METHOXYCHLOR 1.2 1.8 1.1 1.9 1.4 2 0 40 40

GAMMA-CHLORDANE 0.5 0.69 0.48 0.79 0.6 2 0 40 40

NON-TCL VOLATILE

BENZENE,DICHLORO- (0,14, OR P) 42 5 35 40

HYDRAZINE,DIMETHYL- 0 NR 40 0 40

PROPANE,1,2-DIBROMO-3-CHLORO- 0 NR 13 27 40

NON-TCL SEMIVOLATILE

ANILINE 0 NR 30 10 40

BENZOIC ACID 10 7 33 40

BENZYL ALCOHOL 37 3 37 40



REGION 8
ORGANIC PERFORMANCE EVALUATION SAMPLE
INDIVIDUAL LABORATORY SUMMARY REPORT

FOR OB 4 FY 93

LABORATORY: DataChem (UT)
PERFORMANCE: ACCEPTABLE - No Response Required

RANK: Above = 0 Same = 9 BeLow = 26

% SCORE: 100
REPORT DATE: 09/03/93

MATRIX: WATER

COMPOUND

DIBENZOTHIOPHENE

TCL VOLATILE (Contaminants)

METHYLENE CHLORIDE
TRICHLOROETHENE

TCL PESTICIDES (Contaminants)

ALPHA-BHC
DELTA-BHC
ENDRIN KETONE

PREDICTION INTERVALS LABORATORY
WARNING ACTION DATA

LOWER UPPER LOWER UPPER CONC 0

36

1
4

0.006
0.02

0.022

PROGRAM DATA
#LABS #LABS #LABS

MIS-aNT NOT-ID ID-CPD

0 40

21 19 40
4 36 40

35
39
32

5
1
8

# OF TCL COMPOUNDS NOT-IDENTIFIED: 0
# OF TCL COMPOUNDS MIS-QUANTIFIED: 0
#-OF TCL CONTAMINANTS: 0

# OF NON-TCL COMPOUNDS NOT-IDENTIFIED: 0
* NON-TCL CONTAMINANTS: 0

TOTAL
#LABS

40

40
40
40



REGION 8
ORGANIC PERFORMANCE EVALUATION SAMPLE
INDIVIDUAL LABORATORY SUMMARY REPORT

FOR 08 3 FY 93

LABORATORY: DataChem (UT) % SCORE: 95.0

PERFORMANCE: ACCEPTABLE - No Response Required REPORT DATE: 06/09/93

RANK: Above = 12 Same = 5 BeLow = 16 MATRIX: WATER

PREDICTION INTERVALS LABORATORY PROGRAM DATA

WARNING ACTION DATA #LABS #LABS #LABS TOTAL

COMPOUND LOWER UPPER LOWER UPPER CONC 0 MIS-ONT NOT-ID ID-CPD #LABS

TCL VOLATILE

BROMOMETHANE 23 38 21 46 35 1 0 34 34

VINYL CHLORIDE 46 80 41 99 69 2 0 34 34

ACETONE 46 200 24 220 88 3 1 33 34

CHLOROFORM 10 13 10 13 12 2 0 34 34

CARBON TETRACHLORIDE 56 76 53 80 64 2 0 34 34

BROMODICHLOROMETHANE 120 150 120 150 130 3 0 34 34

DIBROMOCHLOROMETHANE 50 59 49 60 53 5 0 34 34

1,1,2-TRICHLOROETHANE 51 61 50 62 58 1 0 34 34

BROMOFORM 12 15 11 16 13 1 0 34 34

1,1,2,2-TETRACHLOROETHANE 120 150 110 150 130 3 0 34 34

ETHYL BENZENE NU NU NU NU 10 0 0 34 34

STYRENE 170 220 160 230 210 5 0 34 34

TCL SEMIVOLATILE

2,2'-OXYBIS(1-CHLOROPROPANE) 38 56 36 66 41 2 0 34 34

NAPHTHALENE 17 26 15 31 22 1 0 34 34

ACENAPHTHENE 44 65 40 76 51 0 0 34 34. EXACHLOROBENZENE 22 31 21 35 27 2 0 34 34

LUORANTHENE 17 25 16 26 20 0 0 34 34

PYRENE 53 74 50 86 60 3 0 34 34

DIBENZ(A,H)ANTHRACENE 11 20 10 22 15 1 0 34 34

TCL PESTICIDES

DELTA-BHC 0.076 0.1 0.073 0.1 0.088 3 0 34 34

ALDRIN 0.12 0.2 0.11 0.-21 0.15 3 0 34 34

DIELDRIN 0.36 0.43 0.34 0.44 0.38 4 0 34 34

ENDRIN 0.67 0.92 0.63 0.96 0.82 3 0 34 34

ENDOSULFAN II NU NU NU NU 0.11 0 1 33 34

4,4'-DDT 0.26 0.34 0.24 0.35 0.28 5 0 34 34

ENDRIN KETONE 0.27 0.36 0.25 0.38 0.31 1 0 34 34

ENDRIN ALDEHYDE 0.13 0.26 0.11 0.28 0.035 X 2 1 33 34

NON-TCL VOLATILE

BENZENE,N-PROPYL- 49 5 29 34

2-PROPENENITRILE 50 2 32 34

VINYL ACETATE 0 NR 34 0 34

NON-TCL SEMIVOLATILE

ANILINE 0 NR 20 14 34

BENZYL ALCOHOL 81 4 30 34

TCL VOLATILE (Contaminants)

23 11 342METHYLENE CHLORIDE



REGION 8
ORGANIC PERFORMANCE EVALUATION SAMPLE
INDIVIDUAL LABORATORY SUMMARY REPORT

FOR 08 3 FY 93

LABORATORY: DataChem (UT)
PERFORMANCE: ACCEPTABLE - No Response Required

RANK: Above = 12 Same = 5 Below = 16

COMPOUND

2-BUTANONE

TCL SEMIVOLATILE (Contaminants)

PHENOL
HEXACHLOROETHANE
2,4-DIMETHYLPHENOL
1,2,4-TRICHLOROBENZENE

NON-TCL VOLATILE (Contaminants)

2-PROPANOL
METHYL ACETATE

NON-TCL SEMIVOLATILE (Contaminants)

UNKNOWN COMPOUNDCHLORINATED
BENZALDEHYDE

PREDICTION INTERVALS
WARNING ACTION

LOWER UPPER LOWER UPPER

LABORATORY
DATA

CONC 0-

9

#LABS
MIS-ONT

% SCORE:
REPORT DATE:

MATRIX:

PROGRAM DATA
#LABS #LABS
NOT-ID ID-CPD

15 19

13
14
20
12

2
2
1
2

31
10

7
2

21
20
14
22

95.0
06/09/93
WATER

TOTAL
#LABS

34

34
34
34
34

12 22 34
33 1 34

33 1 34
33 1 34

OF TCL COMPOUNDS NOT-IDENTIFIED: 0
OF TCL COMPOUNDS MIS-QUANTIFIED: 1

# OF TCL CONTAMINANTS: 0

# OF NON-TCL COMPOUNDS NOT-IDENTIFIED: 0
# OF NON-TCL CONTAMINANTS: 0



REGION 8
ORGANIC PERFORMANCE EVALUATION SAMPLE

INDIVIDUAL LABORATORY SUMMARY REPORT
FOR 08 2 FY 93

LABORATORY: DataChem (UT)
PERFORMANCE: ACCEPTABLE - No Response Required

RANK: Above = 5 Same = 3 Below = 30

% SCORE: 97.8
REPORT DATE: 03/17/93

MATRIX: WATER

PREDICTION INTERVALS LABORATORY # PROGRAM DATA

WARNING ACTION DATA #LABS #LABS #LABS TOTAL

LOWER UPPER LOWER UPPER CONC 0 MIS-QNT NOT-ID ID-CPD #LABS
COMPOUND

TCL VOLATILE

CHLOROMETHANE
1,1-DICHLOROETHENE
DIBROMOCHLOROMETHANE
BENZENE
BROP4OFORM
2-PENTANONE,4-METHYL-
2-HEXANONE
1,1,2,2-TETRACHLOROETHANE
CHLOROBENZENE
STYRENE
XYLENES (TOTAL)

TCL SEMIVOLATILE

PHENOL
2-CHLOROPHENOL
1,4-DICHLOROBENZENE
2'-XYBIS(1-CHLOROPROPANE)
HTHALENE

ENAPH THENE
DIBENZOFURAN
DIETHYLPHTHALATE
FLUORENE
HEXACHLOROBENZENE
PENTACHLOROPHENOL
FLUORANTHENE
PYRENE
DIBENZ(A,H)ANTHRACENE

TCL PESTICIDES

BETA-BHC
GAMMA-BHC (LINDANE)
HEPTACHLOR
ALDRIN
DIELDRIN
4,4 '-DDE
ENDRIN
ENDOSULFAN II
ENDOSULFAN SULFATE
4,4'-DDT
METHOXYCHLOR
ALPHA-CHLORDANE
GAMMA-CHLORDANE

NON-TCL VOLATILE

ACETONITRILE

38 100
71 91
71 89
59 72
NU NU
40 64
280 460
57 76
30 36

170 220
140 180

26 37
18 25
19 29
14 20
11 16
17 23
14 19
20 28
65 100
18 26
56 96
12 17
29 46
29 47

0.12 0.18
0.53 0.84
0.41 0.63
0.26 0.42
0.14 0.22
0.44 0.59
0.71 1
0.1 0.13
0.4 0.6
0.6 0.88
1.6 2.3
0.7 1

0.42 0.57

28 110
68 94
68 91
57 74
NU NU
36 68

260 490
54 79
30 37

170 220
130 180

25 43
17 29
17 34
13 21
11 18
16 24
13 20
19 29
60 120
17 31
50 100
12 18
26 56
26 49

0.11 0.18
0.49 0.89
0.38 0.66
0.23 0.44
0.13 0.23
0.42 0.62
0.66 1.1
0.1 0.14

0.37 0.63
0.56 0.92

1.5 2.4
0.66 1.1
0.39 0.66

100
85
84

66
10
52

270 $
71

34
210
170

27
18

23
13 S
13
19
17
20

100
23
82
15

32
48 S

0.13
0.68
0.47
0.27
0.17
0.46
0.83

0.098
0.49
0.67

1.9
0.83
0.46

2
6
6

5
0
3
6
3
4
9
3

4
4
3
1
6

4
3
0
4

3
3
2

0
0
0
0
0
0
0
0
0
0

0
0
0

0
1
0
0

0
0
0
0
0

3
0
3
0

00
3

0
0

0
0

44
44
44
44
44
43
44
44
44
44
44

44
44
44
43
44
44
44
44
43
44
44
44
44
44

4144
44
44
43
44
44
41
43
44
44
44
44

44
44
44
44
44
44
44
44
44
44
44

44
44
44
44
44
44
44
44
44
44
44
44
44
44

4444
44
44
44
44
44
44
44
44
44
44
44

31 13 440 NR



REGION 8
ORGANIC PERFORMANCE EVALUATION SAMPLE

INDIVIDUAL LABORATORY SUMMARY REPORT
FOR 08 2 FY 93

LABORATORY: DataChem (UT)
PERFORMANCE: ACCEPTABLE - No Response Required

RANK: Above = 5 Same = 3 BeLow = 30

COMPOUND

OCTANEN-

NON-TCL SEMIVOLATILE

ANILINE
BENZYL ALCOHOL
DIPHENYLHYDRAZINE
PARATHION

TCL VOLATILE (Contaminants)

METHYLENE CHLORIDE

TCL SEMIVOLATILE (Contaminants)

NITROBENZENE

TCL PESTICIDES (Contaminants)

DRIN KETONE
DRIN ALDEHYDE

NON-TCL VOLATILE (Contaminants)

2-PROPANOL

NON-TCL SEMIVOLATILE (Contaminants)

OXYGENATED CYCLIC HYDROCARBO
UNKNOWN MONOCHLORINATED COMP
UNKNOWN PNA MW=168
SQUALENE

PREDICTION INTERVALS LABORATORY
WARNING ACTION DATA #LABS

LOWER UPPER LOWER UPPER CONC 0 MIS-QNT

0 &

PROGRAM
#LABS

NOT-ID

11

41
7
3
1

0
32
33
21

2

4

0.018
0.016

29

7
5
10
3

DATA
#LABS

ID-CPD

33

3
37
41
43

TOTAL
#LABS

44

44
44
44
44

26 18 44

0 44 44

35 9 44
39 5 44

18 26 44

43
43
43
43

1
44
44
44
44

# OF TCL COMPOUNDS NOT-IDENTIFIED: 0
# OF TCL COMPOUNDS MIS-QUANTIFIED: 0
# OF TCL CONTAMINANTS: 0

# OF NON-TCL COMPOUNDS NOT-IDENTIFIED: 1
# OF NON-TCL CONTAMINANTS: 0

% SCORE:
REPORT DATE:

MATRIX:

97.8
03/17/93
WATER



3.

REGION 8
- ORGANIC PERFORMANCE EVALUATION SAMPLE

INDIVIDUAL LABORATORY SUMMARY REPORT
FOR QB 1 FY 93

LABORATORY: DataChem (UT) % SCORE: 96.4
PERFORMANCE: ACCEPTABLE - No Response Required REPORT DATE: 12/24/92

RANK: Above = 4 Same = 6 BeLow = 31 MATRIX: WATER

TOLERANCE INTERVALS LABORATORY PROGRAM DATA
WARNING ACTION DATA #LABS #LABS #LABS TOTAL

COMPOUND LOWER UPPER LOWER UPPER CONC Q MIS-QNT NOT-ID ID-CPO #LABS

TCL VOLATILE

CHLOROMETHANE 35 71 29 91 90 $ 2 1 58 59
1,1-OICHLOROETHANE NU NU NU NU 10 0 0 59 59
CHLOROFORM 61 75 59 83 62 1 0 59 59

2-BUTANONE 71 110 66 110 46 X 15 2 57 59
CIS-1,3-DICHLOROPROPENE 66 87 63 98 76 3 1 58 59
BROMOFORM 57 74 54 - 77 65 8 0 59 59
2-HEXANONE 110 250 92 270 110 3 0 59 59
1,1,2,2-TETRACHLOROETHANE 120 160 110 160 130 5 0 59 59
CHLOROBENZEME 34 41 34 44 36 3 0 59 59
STYRENE 160 200 150 210 190 3 0 59 59
XYLENES (TOTAL) 73 92 70 100 88 2 3 56 59

TCL SEMIVOLATILE

PHENOL 17 28 16 29 18 4 1 58 59

BIS(2-CHLOROETHYL)ETHER 32 46 30 54 32 3 0 59 59
4-METHYLPHENOL 23 34 21 40 28 6 0 59 59
HEXACHLOROETHANE 33 60 28 76 39 0 0 59 59

-DIMETHYLPHENOL 17 30 15 38 17. 6 2 57 59
2-CHLOROETHOXY)METHANE 20 25 19 28 21 11 0 59 59

,4-TRICHLOROBENZENE 28 43 26 51 32 2 0 59 59
HEXACHLOROCYCLOPENTADIENE NU NU NU NU 10 U 0 31 28 59
2,4,6-TRICHLOROPHENOL 21 31 20 32 23 7 0 59 59
4-NITROPHENOL 41 64 38 67 50 11 1 58 59
4-BROMOPHENYL PHENYL ETHER 13 22 12 24 13 0 0 59 59

HEXACHLOROBENZENE 34 44 32 49 39 5 0 59 59
ANTHRACENE NU NU NU NU 8 0 0 59 59
PYRENE 74 140 65 180 110 3 0 59 59
BUTYL BENZYL PHTHALATE 38 63 35 67 45 9 0 59 59
BENZO(A)PYRENE 25 43 22 52 34 5 0 59 59

TCL PESTICIDES

ALPHA-BHC 0.16 0.22 0.16 0.23 0.18 10 1 58 59
BETA-BHC 0.16 0.24 0.14 0.26 0.19 4 4 55 59
GAMMA-BHC (LINDANE) 0.15 0.22 0.14 0.23 0.17 6 0 59 59
HEPTACHLOR 0.29 0.43 0.27 0.45 0.35 8 1 58 59
ALDRIN 0.12 0.2 0.11 0.21 0.16 5 0 59 59
HEPTACHLOR EPOXIDE 0.31 0.43 0.29 0.44 0.37 7 1 58 59

ENDOSULFAN I 0.21 0.38 0.19 0.48 0.3 4 1 58 59

ENDOSULFAN II 0.43 0.7 0.39 0.84 0.58 2 1 58 59
ENDOSULFAN SULFATE 0.82 1.3 0.74 1.4 1.2 4 1 58 59
44'-DOT 0.95 1.5 0.87 1.5 1.2 6 0 59 59

ENDRIN KETONE 0.68 1.1 0.62 1.1 0.9 6 1 58 59

NON-TCL VOLATILE

59 0 59EPICHLOROHYDRIN 0 MR



REGION 8
ORGANIC PERFORMANCE EVALUATION SAMPLE
INDIVIDUAL LABORATORY SUMARY REPORT

FOR 06 1 FY 93

LABORATORY': DataChem (UT)
PERFORMANCE: ACCEPTABLE - No Response Required

RANK: Above = 4 Same = 6 BeLow = 31

COMPOUND

PROPANE,1,2-DIBROMO-3-CHLORO-
TOLUENE,2-CHLORO-

NON-TCL SEMIVOLATILE

4,4--DDT

TCL VOLATILE (Contaminants)

ACETONE
TRICHLOROETHENE

NON-TCL VOLATILE (Contaminants)

2-PROPANOL

NON-TCL SEMIVOLATILE (Contaminants)

UNKNOWN COMPOUNDCHLORINATED

# OF TCL COMPOUNDS NOT-IDENTIFIED: 0
# OF TCL COMPOUNDS MIS-QUANTIFIED: I
# OF TCL CONTAMINANTS: 0

# OF NON-TCL COMPOUNDS NOT-IDENTIFIED: 0
9 OF NON-TCL CONTAMINANTS: 0

TOLERANCE INTERVALS LABORATORY
WARNING ACTION #ADATA LABS

LOWER UPPER LOWER UPPER CONC 0 MIS-ONT

17
140

36

6
2

13

3

% SCORE:
REPORT DATE:

MATRIX:

PROGRAM DATA
#LABS . #LABS

NOT-ID ID-CPD

23 36
7 52'

96.4
12/24/92
WATER

TOTAL
#LABS

59
59

15 44 59

33 26 59
28 31 59

23 36 59

58 1 .59



REGION 8
ORGANIC PERFORMANCE EVALUATION SAMPLE

INDIVIDUAL LABORATORY SUMMARY REPORT
FOR 08 4 FY 92

LABORATORY: DataChem (UT:
PERFORMANCE: ACCEPTABLE -

RANK: Above = 23
No Response Required
Same = 12 Below = 8

TOLERANCE INTERVALS
WARNING ACTION

LOWER UPPER LOWER UPPERCOMPOUND

% SCORE:
REPORI DATE:

MATR IX:

LABORATORY
DATA

CONC 0

PROGRAM DATA
#LABS #LABS 9LABS

MIS-ONT NOT-10 ID-CPD

TCL VOLATILE

22
10
57
74
49
11
58
88

15
32
10
26
10
12
10
23
NU

12
30
14
NU
64
24
11

BROMOMETHANE

CHLOROFORM
CARBON TETRACHLORIDE

BROMODICHLOROMETHANE
DIBROMOCHLOROMETHANE
BROMOFORM
1,1,2,2-TETRACHLOROETHANE
STYRENE

TCL SEMIVOLATILE

PHENOL
2-METHYLPHENOL
HEXACHLOROETHANE
ISOPHORONE
2,4-DIMETHYLPHENOL
BIS(2-CHLOROETHOXY)METHANE
2,4-TRICHLOROBENZENE
PHTHALENE
XACHLOROCYCLOPENTADIENE

2,4,6-TRICHLOROPHENOL
2,4-DINITROTOLUENE
4-CHLOROPHENYL PHENYL ETHER

ANTHRACENE
PYRENE
DI-N-OCTYL PHTHALATE
BENZO(A)PYRENE

TCL PESTICIDES

ALPHA-BHC
HEPTACHLOR
ENDOSULFAN II
ENDOSULFAN SULFATE
ENDRIN KETONE

ENDRIN ALDEHYDE

AROCLOR-1248

NON-TCL VOLATILE

0.1
0.17
0.59
0.3

0.19
0.44
1-4

36
12
72

91

62
16
78

110

23
49

16
38
17
18
15
34
NU
17
45
21

' NU
140
44
15

0.16
0.28
0.88
0.45
0.28
0.87

2.1

20
10
55
71
47
10
55
85

14
29
10
24
10
10
10
21
NU
12
27
13
NU

53
21
10

0.096
0.16
0.55
0.27
0.18
0.38

1.3

44

13
74
94
64
17
81

120

24
58
20
44

21
19
17
40
NU
18
54
22
NU

190
47
18

0.16
0.3

0.92
0.47
0.29
0.93

2.2

33
11
57
84
59
16
66

100

17
47
11
33
10
15
11

30
10 U
10
32
15
2

120
58
11

0.14
0.21
0.77
0.41
0.25
0.79

1.8

3
2
4
6
4
2
2
2

4
6
2
4

2

6
0

x 8
3
9
0
1

x 8
1

5
5
5
4
6
7

12

0
0
0
0
0
0
0
0

0
0
0
0

0

27
0
0
0
2
0

0
0
0
0
0
2
3

60
60
60
60
60
60
60
60

59
60
60
60
59
59
60
60

33
60
60

60
55

60
59

59

60
60
60
60
60
58
57

BENZENEN-PROPYL-
VINYL ACETATE

NON-TCL SEMIVOLATILE

BETA-BHC

42
0

37

TCL PESTICIDES (Contaminants)

ALPHA-CHLORDANE

NR

4 56 60
60 0 60

44 16 60

58 2 60

91.4
09/20/92
WATER

TOTAL
VLABS

60
60
60
60
60
60
60
60

60
60
60
60
60
60
60
60
60
60
60
60
60
60
60
60

60
60
60
60
60
60
60

0.022



REGION 8
ORGANIC PERFORMANCE EVALUATION SAMPLE

INDIVIDUAL LABORATORY SUMMARY REPORT
FOR 0 4 FY 92

LABORATORY: DataChem (UT)
PERFORMANCE: ACCEPTABLE - No Response Required

RANK: Above = 23 Same = 12 Below = 8

.% SCORE: 91.4
REPORT DATE: 09/20/92

MATRIX: WATER

TOLERANCE INTERVALS
WARNING ACTION

LOWER UPPER LOWER UPPER

NON-TCL VOLATILE (Contaminants)

28 32 60

# OF TCL COMPOUNDS NOT-IDENTIFIED: 0
# OF TCL COMPOUNDS MIS-QUANTIFIED: 2
# OF TCL CONTAMINANTS: 0

# OF NON-TCL COMPOUNDS NOT-IDENTIFIED: 0
# OF NON-TCL CONTAMINANTS: 0

COMPOUND

2-PROPANOL

LABORATORY
DATA

CONC 0
#LABS

MIS-ONT

PROGRAM
#LABS

NOT- ID

DATA
#LABS

ID-CPD

45

TOTAL
:LABS



REGION 8
ORGANIC PERFORMANCE EVALUATION SAMPLE
INDIVIDUAL LABORATORY SUMMARY REPORT

FOR 0B 3 FY 92

LABORATORY: DataChem (UT)
PERFORMANCE: ACCEPTABLE - Response Explaining Deficiency(ies) Required REPORT DATE: 06/08/92

RANK: Above = 23 Same 1 Below = 17 MATRIX: WATER

TOLERANCE INTERVALS LABORATORY PROGRAM DATAWARNING ACTION DATA #LABS #LABS #LABS TOTALCOMPOUND LOWER UPPER LOWER UPPER CONC 0 MIS-QNT NOT-ID ID-CPD #LABS
TCL VOLATILE

BROMOMETHANE 110 180 97 220 130 3 0 63 63BROMODICHLOROMETHANE 100 130 100 140 110 3 0 63 63
TRICHLOROETHENE 32 46 30 49 36 3 0 63 63
TRANS-1,3-DICHLOROPROPENE 41 57 39 59 36 x 4 2 61 63
2-PENTANONE,4-METHYL- 110 190 100 200 150 4 0 63 63
2-HEXANONE 110 300 79 340 180 4 0 63 63TETRACHLOROETHENE 56 74 54 76 60 3 0 63 631,1,2,2-TETRACHLOROETHANE 150 210 140 220 180 4 0 63 63
ETHYL BENZENE 14 20 13 20 20 U & 3 1 62 63
STYRENE 270 390 260 410 330 5 0 63 63
TCL SEMIVOLATILE

4-METHYLPHENOL 25 47 21 50 30 5 2 61 63ISOPHORONE 14 22 12 23 15 4 1 62 63
1,2,4-TRICHLOROBENZENE 26 44 23 55 29 4 1 62 63
2-METHYLNAPHTHALENE 13 18 12 20 14 7 1 62 63
2,4-DINITROTOLUENE 63 91 59 110 72 2 1 62 63
PYRENE 14 23 13 28 18 5 1 62 63
NZO(GH,I)PERYLENE - 21 39 18 42 34 7 1 62 63

TCL PESTICIDES

ALPHA-BHC 0.26 0.39 0.24 0.41 0.33 9 0 63 63BETA-BHC 0.4 0.61 0.36 0.64 0.54 5 0 63 63GAMMA-BHC (LINDANE) 0.096 0.14 0.091 0.14 0.13 13 1 62 63
HEPTACHLOR 0.31 0.46 0.29 0.48 0.39 14 0 63 63ALDRIN 0.36 0.58 0.33 0.61 0.45 9 0 63 63HEPTACHLOR EPOXIDE 0.34 0.47 0.32 0.49 0.44 6 6 57 63
ENDOSULFAN 1 0.25 0.46 0.22 0.57 0.38 4 1 62 63
ENDRIN 0.51 0.77 0.47 0.81 0.66 7 0 63 63
ENDOSULFAN II 0.34 0.57 0.31 0.69 0.49 1 2 61 63
ENDOSULFAN SULFATE 0.62 0.88 0.58 0.92 0.8 13 0 63 63
4,4'-DDT 0.66 0.94 0.62 0.98 0.8 10 0 63 63
ENDRIN KETONE 0.52 0.75 0.48 0.79 0.61 9 0 63 63
NON-TCL VOLATILE

BENZENE,1,2-DICHLORO- 34 13 50 63
BENZENE,1,3-DICHLORO- 170 11 52 63
BENZENE,1,4-DICHLORO- 0 14 49 63
ETHER,2-CHLORO-ETHYL-VINYL 0 NR 63 0 63
PROPANE,1,2-DIBROMO-3-CHLORO- 45 23 40 63
2-PROPENENITRILE 48 4 59 63

NON-TCL SEMIVOLATILE

BETA-BHC
0 NR 62 1 63



REGION 8
ORGANIC PERFORMANCE EVALUATION SAMPLE
INDIVIDUAL LABORATORY SUMMARY REPORT

FOR QB 3 FY 92

LABORATORY: DataChem (UT)
PERFORMANCE: ACCEPTABLE - Response Explaining Deficiency(ies) Required

RANK: Above = 23 Same = 1 Below = 17

TOLERANCE INTERVALS
WARNING ACTION

COMPOUND LOWER UPPER LOWER UPPER

PHENOL,4-CHLORO-

NON-TCL VOLATILE (Contaminants)

UNKNOWN
2-PROPANOL

NON-TCL SEMIVOLATILE (Contaminants)

BHC, .GAMMA. -

# OF TCL COMPOUNDS NOT-IDENTIFIED: 1
# OF TCL COMPOUNDS MIS-QUANTIFIED: 1
# OF TCL CONTAMINANTS: 0

# OF NON-TCL COMPOUNDS NOT-IDENTIFIED: 1
# OF NON-TCL CONTAMINANTS: 0

% SCORE: 84.9
REPORT DATE: 06/08/92

MATRIX: WATER

LABORATORY
DATA

CONC 0

66

9
100

28

PROGRAM
#LABS #LABS

MIS-QNT NOT-ID

DATA
#LABS

ID-CPD
TOTAL
#LABS

18 45 63

44 19 63
31 32 63

62 1 63



DATA=
CHEM
L A 9 0 R A T 0 A I E S

A SORENSON COMPANY

July 21, 1992
Refer to: 92PM258

Reply to:

Salt Lake Office

Steve Callio
Technical Project Officer
U.S. Environmental Protection Agency
Region VIII
999 18th Street, Suite 500
Denver, CO 80202-2405

Re: Third Quarter Organic Performance Evaluation Sample (QB3-FY92)

Dear Steve:

Pursuant to the Individual Laboratory Summary Report (ILSR) for the
above-referenced performance evaluation sample, enclosed as Exhibit I is a
memorandum prepared by Richard Wade, DataChem Laboratories (DCL)
Organic Department Manager, outlining the deficiencies and the actions taken
to correct the deficiencies listed on the ILSR.

If I may provide additional information, please call me at (801) 266-7700.

Sincerely,

Ken R. Olson, J.D.
Project Manager

/Is

Enclosure

cc: L.C. Butler, Ph.D., EMSL-LV
S.D. Lessley, Ph.D., DCL Executive Vice President
R. McCallister, USEPA Headquarters
J.H. Nelson, Ph.D., DCL, President
B.D. Tidwell, DCL QA Coordinator, EPA-CLP
R.W. Wade, DCL, Organic Department Manager

SALT LAKE CITY OFFICE CINCINNATI OFFICE BALTIMORE OFFICE RICHLAND OFFICE
960 WEST LeVOY DRiVE 4388 GLENDALE-MILFORD ROAD 10 JULIET LANE SUITE P203 313 WELLSIAN WAY
SALT LAKE CITY UTAH &4123-25~ CINCINNAT! OHIO 45242-3706 BALTIMORE MARYLAND 21236-1220 RICHLAND WASH!NGTON 99352-4116
81 266-700. FAX 801 268-9997 513 733-5336. FAX 513 733-5347 410 494-3612 FAX 513 733-5347 509 943-5858 FAX 509 943-5654

LEADING ANALYTICAL CHEMISTRY INTO THE 21ST CENTURY's



EXHIBIT

DATA -___
CHEM
LA 0 A R A T RIE

A SORENSON COMPANY

MEMORANDUM

To: Ken R. Olson O
From: Richard Wade
Subject: Third Quarter Organic Performance Evaluation Sample
Date: July 20, 1992
Refer To: 92PM240

A perfect score was obtained for semivolatile and pesticide fractions.
This means that in addition to performing well on the analytical portion, both
semivolatile and pesticide extractions were completed without contamination
and with appropriate recoveries.

VOA FRACTION

Two problems were apparent for the VOA fraction. These are discussed
separately below.

1. The analyte ethyl benzene was not reported because it was low level and
masked by the unknown compound 1,2-dibromo-3-chloro propane
(DBCP). The unknown compound coeluted with ethyl benzene. The
computer did not call the ethyl benzene because the dominant spectra of
the peak was DBCP. The computer has a fit threshold for calling an
analyte present or not present. The fit threshold for ethyl benzene is
set at 900 (a perfect fit is 1000). The fit with the coeluting unknown was
about 300, therefore the analyte was not automatically picked up by the
quantitation procedure.

CORRECTIVE ACTION

The analyst must be aware of possible low level hits for any of the HSL
analytes. This can be done by investigating the spectra of every
chromatographic peak. Each peak's spectra is then searched against
the user library and any differences are further investigated.
Additional caution will be exercised in the future to look for very low
level concentrations coeluting with other compounds.

2. The analyte trans-1,3-dichloropropene was reported below the lower
warning limit. The analytes cis and trans-1,3-dichloropropene tend to
isomerize and a 50:50 mixture of the two isomers is hard to obtain. The
standards used were purchased from Ultra Scientific and are certified
by Ultra Scientific.

S
SALT LAKE CITY OFFICE CINCINNATI OFFICE BALTIMORE OFFICE RICHLANO OFFICE
960 WEST LeVOY DRRVE 4388 GLENDALE-MILFORD ROAD 10 JULIET LANE SUITE s202 313 WELLSIAN WAM
SALT LAKE CITY UTAH 84123-2547 CINCINNATI OHIO 45242-3706 BALTIMORE. MARYLAND 21236-1220 RICHLAND WASHING TON 99352-4!16
801 266-7700 FAX 801 268-9992 513 733-5336 FAX 513 733-5347 410 494-3612 FAX 513 733-5347 509 943-5858 FAX 509 943-5654

LEADING ANALYTICAL CHEMISTRY INTO THE 21ST CENTURYs'



To Ken R. Olson
July 20, 1992
Refer to: 92PM240
Page 2

CORRECTIVE ACTON

In accordance with DCL SOP-EPA-500 new standard solutions will be
verified. During this procedure the ratio of the cis and trans 1,3-
dichloropropene isomers will be evaluated in standards from more than
one vendor. DCL will use standards from the vendor that provides the
highest quality solution.

/ls



REGION 8
ORGANIC PERFORMANCE EVALUATION SAMPLE
INDIVIDUAL LABORATORY SUMMARY REPORT

FOR 08 2 Fy 92

LA8ORATORY: DataChem (UT) % SCORE: 100
PERFORMANCE: ACCEPTABLE - No Response Required REPORT DATE: 03/14/9

RANK: Above = 0 Same = 5 Betow = 22 MATRIX: WATER

TOLERANCE INTERVALS LABORATORY PROGRAM DATA
WARNING ACTION DATA #LABS #LABS #LABS TOTAL

COMPOUND LOWER UPPER LOWER UPPER CONC M NIS-ONT NOT-ID ID-CPD #LABS

TCL VOLATILE

BO4mOMETHANE 1 16 10 21 13 0 2 40 42
8ROMODICHLOROMETHANE 110 140 100 150 110 1 0 42 42
TRICHLOROETHENE 34 44 32 45 37 1 0 42 42
2-PENTANONE,4-METHYL- 130 190 120 200 180 4 2 40 42
TETRACHLOROETHENE 57 77 54 80 67 1 0 42 42
1,1,2.2-TETRACHLOROETHANE 43 57 41 59 52 4 0 42 42
ETHYL BENZENE 14 20 14 20 18 2 0 42 42
STYRENE 120 170 120 170 150 2 0 42 42

TCL SEMIVOLATILE

PHENOL 34 56 31 68 34 3 0 42 42
HEXACHLOROETHANE 22 43 19 55 31 1 0 42 42
2,4-DIMETHYLPHENOL 22 50 18 54 24 2 1 41 42
BIS(2-CHLOROETHOXY)METHANE 15 23 14 24 16 7 1 41 42
1,2,4-TRICHLORO8ENZENE 22 37 20 45 30 1 0 42 42
HEXACHLOROCYCLOPENTADIENE 24 63 19 84 37 0 1 41 42
2,4,6-TRICHLOROPHENOL 27 43 25 46 26 $ 3 0 42 42
ANTHRACENE NU NU NU NU 3 0 2 40 42
PYRENE 80 140 72 170 88 1 0 42 42

TCL PESTICIDES

ALPHA-8HC 0.071 0.11 0.065 0.11 0.094 6 1 41 42
BETA-BHC 0.25 0.34 0.24 0.35 0.31 7 0 42 42
GAMKA-BHC (LINDANE) 0.14 0.2 0.13 0.21 0.19 5 0 42 42
ALDRIN 0.13 0.22 0.11 0.24 0.18 5 0 42 42
ENDOSULFAN SULFATE 0.14 0.24 0.12 0.25 0.21 4 6 36 42
4,4'-DDT 0.8 1.2 0.74 1.3 1 4 0 42 42
METHOXYCHLOR 0.53 0.89 0.5 0.94 0.67 3 1 41 42
ENDRIN KETONE 0.33 0.57 0.3 0.61 0.47 6 0 42 42
AROCLOR-1221 NU NU NU NU 2 U 0 20 23 42
AROCLOR-1248 1.1 1.6 1 1.7 0.81 $ 2 14 29 42

NON-TCL VOLATILE

2-PROPENENITRILE 53 1 41 42

TCL VOLATILE (Contaminants)

ACETONE 68 19 23 42
2-BUTANONE 11 17 25 42

NON-TCL SEMIVOLATILE (Contaminants)

UNKNOWN 2 26 16 42

# OF TCL COMPOUNDS NOT-IDENTIFIED: 0
0 OF TCL COMPOUNDS MIS-QUANTIFIED: 0
# OF TCL CONTAMINANTS: 0

I OF NON-TCL COMPOUNDS NOT-IDENTIFIED: 0
I OF NON-TCL CONTAMINANTS: 0



REGION 8
ORGANIC PERFORMANCE EVALUATION SAMPLE
INDIVIDUAL LABORATORY SUMMARY REPORT

FOR Q8 1 FY 92

LABORATORY: DataChem (UT)
PERFORMANCE: ACCEPTABLE - No Response Required

RANK: Above = 0 Same = 4 Below = 19

% SCORE: 97.8
REPORT DATE: 12/30/91

MATRIX: WATER

TOLERANCE INTERVALS LABORATORY
WARNING ACTION DATA #LABS

LOWER UPPER LOWER UPPER CONC Q I MIS-ONTCOMPOUND

PROGRAM DATA
#LABS #LABS
NOT-ID ID-CPD

TOTAL
#LABS

TCL VOLATILE

BROMOMETHANE
VINYL CHLORIDE
ACETONE
CHLOROFORM
CARBON TETRACHLORIDE
BROMODICHLOROMETHANE
DIBROMOCHLOROMETHANE
1,1,2-TRICHLOROETHANE
BROMOFORM
1,1,2,2-TETRACHLOROETHANE
ETHYL BENZENE
STYRENE

TCL SEMIVOLATILE

PHENOL
2-CHLOROPHENOL

1,4 -DICHLOROBENZENE
,2'-OXYBIS(1-CHLOROPROPANE)

NAPHTHALENE
ACENAPHTHENE
DIENZOFURAN
DIETHYLPHTHALATE
FLUORENE
HEXACHLOROBENZENE
PENTACHLOROPHENOL
FLUORANTHENE
PYRENE
DIBENZ(A,H)ANTHRACENE

TCL PESTICIDES

ALPHA-BHC
BETA-BHC
DELTA-GHC
HEPTACHLOR
ALDRIN
HEPTACHLOR EPOXIDE
ENDOSULFAN I
DIELDRIN
ENDRIN
ENDOSULFAN II
4,4'-DOT
ENDRIN KETONE
ENDRIN ALDEHYDE
AROCLOR-1254

NON-TCL VOLATILE

BENZENE,N-PROPYL-

26 51
48 100
66 170
10 14
56 80

120 160
47 62
49 64
11 16

120 160
10 13

170 210

24 38
17 26
19 28
13 20
11 16
16 22
13 18
18 30
59 100
17 25
60 91
12 16
29 46
26 46

22 55
40 110
51 180
10 14
53 83

120 160
45 64
47 66
10 17

110 160
10 14

170 220

22 47
16 32
18 33
12 21
11 18
15 25
13 19
16 32
52 130
15 30
55 96
11 17
26 56
23 57

0.1 0.18 0.089 0.19
0.075 0.14 0.065 0.15
0.061 0.12 0.051 0.13
0.16 0.28 0.15 0.3
0.23 0.42 0.2 0.45
0.25 0.5 0.21 0.54
0.57 1.1 0.48 1.5
0.29 0.52 0.26 0.55
0.61 1.4 0.49 1.5
0.1 0.2 0.1 0.22

0.24 0.45 0.21 0.48
0.22 0.37 0.2 0.39
0.1 0.33 0.1 0.36

1 1.6 1 1.7

10 36 46

3
1
8
2
1
2
2
3
0
2
0
5

32
51

150
11
63

130
58
56
16

150
11

200

30
18
24
16
12
17
16
20
76
22
66
13
36
32

0
0
4
0
0
0
0
0
1
0
0
0

3
2
1
4
0

3
1
2
2
1
0
2

0
3
2
1
0
3
0
0
0
7
0
0
2
12

46
46
42
46
46
46
46
46
45
46
46
46

43
44
45
42
46
45
45
43
45
44
44
45
46
44

46
43
44
45
46
43
46
46
46
39
46
46
44
34

46
46
46
46
46
46
46
46
46
46
46
46

46
46
46
46
46
46
46
46
46
46
46
46
46
46

46
46
46
46
46
46
46
46
46
46
46
46
46
46

9
5
8
7
10
7
9
6
1
4
9
6
3
4

7
5
3
5
5
2
2
3
4
4
6
11
2
3

0.15
0.14
0.11
0.18
0.25
0.39
0.85
0.41

1.1
0.15
0.33
0.29
0.17

1.1

13



REGION 8
ORGANIC PERFORMANCE EVALUATION SAMPLE
INDIVIDUAL LABORATORY SUMMARY REPORT

FOR 08 1 FY 92

LABORATORY: DataChem (UT)
PERFORMANCE: ACCEPTABLE - No Response Required

RANK: Above = 0 Same = 4 Below = 19

COMPOUND

2-PROPENENITRILE
VINYL ACETATE

NON-TCL SEMIVOLATILE

ANILINE
BENZYL ALCOHOL
HYDRAZINE,DIPHENYL-
PARATHION

TCL VOLATILE (Contaminants)

2-BUTANONE

TCL SEMIVOLATILE (Contaminants)

NITROBENZENE

NON-TCL VOLATILE (Contaminants)

* -PRPANOL
ACETIC ACID,METHYL ESTER

NON-TCL SEMIVOLATILE (Contaminants)

PROPENE,TRICHLORO-
UNKNOWN
DIAZENE (1,2-DIPHENY),DIPHENYL-

# OF TCL COMPOUNDS NOT-IDENTIFIED: 0
# OF TCL COMPOUNDS MIS-QUANTIFIED: 0
# OF TCL CONTAMINANTS: 0

# OF NON-TCL COMPOUNDS NOT-IDENTIFIED: 0
# OF NON-TCL CONTAMINANTS: 1

X SCORE:
REPORT DATE:

MATRIX:

TOLERANCE INTERVALS LABORATORY
WARNING ACTION DATA #LABS

LOWER UPPER LOWER UPPER CONC Q MIS-QNT

100
0 HR

0
17
0
17

12

3

260
18

3.2
15
44

NR

NR

PROGRAM
#LABS

NOT-ID

3
44

37
10
41
3

DATA
#LABS

ID-CPD

43
2

9
36
5

43

97.8
12/30/91
WATER

TOTAL
#LABS

46
46

46
46
46
46

22 24 46

10 36 46

22 24 46
28 18 46

C
45
28
45

1 46
46
46



ORTEK

PERFORMANCE EVALUATION

RESULTS



PERFORMANCE EVALUATION SUMMARY SHEET

Laboratory: Ortek Laboratories

PE Sample Number AcceDtable Number Analyzed % Acceptable

WP-030

Metal 43 44 97.7
Inorganic 35 42 83.3
Organic 54 54 87.5

Wisconsin State Proficiency Testing Samples

EI_93

Metals 23 24 95.8
Inorganic 15 15 100.0
Organic 46 51 90.2

E2_93

Metal 13 13 100.0
Inorganic 2 3 66.7
Organic 10 11 90.9

Analytical Standards Incorporated PE Samples - March 1993

Metals 10 11 90.9
Inorganic 18 20 90.0
Organic 16 16 100.0



PERFORMARCE EVALUATION REPORT

WATER POLLUTION STUDY NUMBER UP030 ORTEK Pt
4144982222

LABORATORY: WIO41i

SAMPLE REPORT TRUE ACCEPTANCE WARNING

ANALYTES "UMBER VALUE VALUE* LIMITS LIMITS
----------------------------------------------------------------------

DATE: 6/22/93

NVIRONMp.NTAl. LABORATORY
/GREEN DAY. WI / GCL

PERTORMANCE
EVALUATION

TRACE METALS IN MICROGRAMS PER LITER:

1 1120 1100 698- 1300 9119- 1250
2 4010 4000 3370- '1570 3520- 11110

ACCEPTABLE
ACCEPTABLE

1 209 280 225- 3311 230- 320 ACCEPTABLE

1 62.1 63.0 51.1- 71.5

1 7.75 8.12 6.30- 10.3
2 93.2 93.9 78.3- 110

51.1- 71.5

6.80- 9.79
82.2- 106

ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

1 181 '180 '116- 536 431- 521 ACCEPTABLE

2 238 2110 206- 275 21"- 266 ACCEPTABLE

1 59.9 62.0 '19.2- 73.7
2 453 1160 378- 533

1 60.5 62.0 53.5- 69.0
2 '107 '110 365- '162

52.3- 70.6
397- 5141

55.6- 67.0
377- 150

1 3770 3800 3350- '1230 3460- '9120
2 850 860 755- 963 781- 937

1 1.02 0.903 0.620- 1.U2
2 2.211 2.10 1.57- 2.75

1 2160 2200 1950- 21150
2 215 221 196- 21111

0.719- 1.32
1.72- 2.61

2010- 2300
202- 230

1 120 130 111- 150 116- 1115

2 1320 1300 1160- 11150 1200- 11120

1 79.0 79.2 62.7- 97.1 67.0- 92.0

2 4441 450 393- 513 1108- 1190

ALUMINUM

ARSENIC

BERYLLIUM

CADMIUM

COBALT

CHROMIUM

Q BASED UPON TBEORETICAL CALCULATIONS, OR A RETERENCE VALUE WREN NECESSARY.

PAGE 1

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCP.PTABLE

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

COPPER

IRON

MERCURY

MANGANESE

NICKEL

LEAD

0.l



PERFORMANCE EVALUATION REPORT

WATER POLLUTION STUDY NUMBER UP030

DATE: 6/22/93

LABORATORY: VI011

SAMPLE REPORT TRUE ACCEPTANCE WARIIIG PERFORMANCE

ANALYTES NUMBER VALUE VALUE* LIMITS LIMITS EVALUATION

E-------------------------------------------------------------------------------------

TRACE METALS IN MICROGRAMS PER LITER:

1 21.6 23.0 111-3- 29.1
2 711.2 70.1 52.8- 9q.6

1 7950 8000 7110- 8030
2 15200 15000 12700-17100

16.1- 27.3
50.1- 09.3

7330- 0610
13300-16000

1 1000 1100 961- 1220 993- 1190

2 237 240 209- 271 216- 263

3 122 116 79.11- 1110

4 17.6 14.0 7.01- 20.4

3 2.50 2.39 1.00- 2.96

4 9.70 9.75 7.80- 11.5

07.2- 133
8.73- 10.7

1.95- 2.02
8.25- 11.0

3 91.9 90.2 70.7- 108 75.5- 103
4 0.00 9.00 6.71- 11.3 7.29- 10.7

3 65.0 66.0 51.5- 76.5
11 102 102 1119- 205

511.7- 73.3
156- 190

MINERALS IN MILLIGRAMS PER LITER: (EXCEPT AS NOTED)

PH-UNITS 3 0.118 0.70 8.31- 9.05 0.110- 0.96
4 6.07 6.10 5.96- 6.22 5.99- 6.19

SPEC. COND.
(UMHOS/CM AT 25 C)

TDS AT 100 C

TOTAL HARDNESS
I

1 239 253 226- 2711 232- 260 ACCEPTABLE

2 781 860 819- 916 031- 9011 NOT ACCEPTABLE

1 91.0 116 76.2- 166
2 1162 1400 305- 617

87.5- 155
4141- 5DB

ACCEPTBLE
ACCEPTABLE

1 011.8 75.6 66.7- 011.1 68.8- 82.0 NOT ACCEPTABLE

2 238 225 209- 242 213- 230 ACCEPTABLE

---------------------------------------------------------

BASED UPON THEORETICAL CALCULATIONS, OR A REFERENCE VALUE WHEN NECESSARY.

PAGE 2

SELENIUM

VANADIUM

ZINC

ANTIMONY

SILVER

THALLIUM

TITANIUM

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE



PERFORMANCE EVALUATION REPORT

WATER POLLUTION STUDY NUMBER UP030

DATE! 6/22/93

LABORATORY: W1011

SAMPLE REPORT TRUE ACCEPTANCE WARNING PERFORMANCE

ANALYTES NUMBER VALUE VALUE* LIMITS LIMTS EVALUATION

MINERALS IN MILLIGRAMS PER LITER: (EXCEPT AS NOTED)

CALCIUM

MAGNESIUM

SODIUM

POTASSIUM

TOTAL ALKALINITY
(AS CAC03)

CHLORIDE

FLUORIDE

SULFATE

1 3.76 3.69 3.00- 11.47
2 51.5 80.9 73.11- 90.2

1 16.1 16.1 15.0- 18.1
2 5.56 5.614 4.84- 6.32

1 16.1 15.9 111.0- 17.9
2 65.0 65.6 59.6- 72.0

3.18- 1.29 ACCEPTABLE
75.5- 88.1 NOT ACCEPTABLE

111.5- 17.6
5.03- 6.13

14.5- 17.11
61.2- 70.4

1 2.119 2.60 2.05- 3.22 2.19- 3.00
2 19.0 19.0 16.2- 21.9 16.9- 21.1

1 23.8 21.1 17.2- 26.1 18.3- 25.0
2 101 97.0 85.0- 109 88.0- 106

1 511.3 54.3 4'8.2- 59.1 119.6- 57.8
2 177 178 166- 191 170- 188

1 2.118 2.40 2.09- 2.65

2 0.23 0.230 0.175-0.286

1 C 10 9.10 6.118- 11.4

2 33.2 42.0 35.2- 48.1

NUTRIENTS IN MILLIGRAMS PER LITER*

AMMONIA-NITROGEN

NITRATE-NITROGEN

ORTHOPHOSPHATE

1 6.118 5.50 4.35- 6.65
2 11.3 9.80 7.80- 11.6

1 33.8 31.0 27.5- 110.2
2 7.041 7.10 5.70- 8.43

2.16- 2.58
0.189-0.272

ACCEPTABLE
ACCEPTADLE

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

7.10- 10.8 UNUSABLE DATA
36.8- 46.5 NOT ACCEPTABLE

4.62- 6.37 CHECK FOR ERROR
8.25- 11.2 CHECK FOR ERROR

29.0- 30.7
6.03- 8.10

1 0.813 0.830 0.692-0.961 0.7211-0.929
2 0.078 0.090 .0617-0.122 .0689-0.115

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

BASED UPON THEORETICAL CALCULATIONS, CR A REFERENCE VALUE WHEN NECESSARY.

PAGE 3



PERrORMANCE EVALUATION REPORT

WATER POLLUTION STUDY NUMBER VPO30

LABORATORY: V1041

SAMPLE REPORT TRUE ACCEPTANCE WARNING PERFORMANCE

ANALYTES NUMBER VALUE VALUE* LIMITS LIMITS EVALUATION

------------------------------------------------------------------------------------

NUTRIENTS IN MILLIGRANS PER LITER:

KJELDAHL-NITROGEN

TOTAL PHOSPHORUS

3 9.112 9.30 6.67- 11.5
4 1i.0 19.0 13.9- 23.1

7.26- 10.9 ACCEPTABLE
15.0- 22.0 CHECK FoR ERROR

3 2.98 3.20 2.35- 3.57 2.49- 3.112

4 1.62 1.60 1.25- 1.94 1.33- 1.06

DEMANDS IN MILLIGRAMS PER LITER:

1 29.0 21.8 12.6- 30.5
2 41.2 35.4 23.6- 43.0

COD

lbc

ACCEPTABLE
ACCEPTABLE

14.9- 20.2 CHECK FOR ERROR

26.0- 10.5 CHECK FOR ERROR

1 9.57 6.61 7.22- 10.2 7.61- 9.00

2 14.9 14.0 11.9- 16.3 12.5- 15.7

5-DAY BOD 1 12.2 lt.0 7.36- 20.7
2 19.3 21.0 11.8- 31.9

PCB'S IN MICROGRAMS PER LITER:

PCB-AROCLOR 1016/12112

PCB-AROCLOR 1232

2 fl.It6 11.29

1 0.90 1.43

1.06- 5.71

0.657- 1.79

9.03- 19.0
14. 3- 29.4

2.35- 5.22

0.800- 1.64

PCD'S IN OIL IN MILLIGRAMS PER KILOGRAM:

PCB IN OIL- 1016/1242 1 21.0 21.5 5.011- 27.6 7.92- 21.7

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE

ACCEPTABLE

ACCEPTABLE

BASED UPON THEORETICAL CALCULATIONS, OR A REFERENCE VALUE WHEN NECESSARY.
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PERFORMANCE EVALUATION REPORT

WATER POLLUTION STUDY NUMBER WP030

DATE: 6/22/93

LABORATORY: W101

SAMPLE REPORT TRUE ACCEPTANCE VARtIING PERFORMANCE

ANALYTES NUMBER VALUE VALUE* LIMITS LIMITS EVALUATION

-------------------------------------------------------------------- ---------------------

PCB'S IN OIL IN MILLIGRAMS PER KILOGRAM:

PCB IN OIL- 1260 2 29.1 36.6 7.02- 57.8 111.2- 51.53 ACCEPTABLE

PESTICIDES IN MICROGRAMS PER LITER:

CBLORDANE

ALDRIN 1
2

DIELDRIN 1
2

DDD 1
2

DDE 1
2

DDT 1
2

HEPTACHLOR 1
2

HEPTACHLOR EPOXIDE 1
2

VOLATILE HALOCARBONS

1,2 DICHLOROETHANE 1
2

1.01 0.964 0.4169- 1.32

9.76 9.10 5.30- 12.11

0.17 0.159 .0344-0.2111

0.31 0.444 .0957-0.577

0.15 0.121 .0572-0.163
0.50 0.553 0.270-0.750

0.21 0.216 .0063-0.317
0.1111 0.626 0.334-0.865

0.16 0.131 .0562-0.171

0.36 0.495 0.226-0.699

0.20 0.106 .0620-0.284
0.410 0.576 0.252-0.O4

0.20 0.157 .0480-0.221
0.116 0.5111 0.100-0.715

0.10 0.007 .01127-0.120
0.30 0.375 0.189-0.513

IN MICROGRAMS PER LITER!

36.3 40.6
7.75 10.2

0.575- 1.21
6.26- 11.5

.0572-0.191
0.156-0.517

.0704-0.150
0.330-0.690

0.115-0.208
0.4100-0.799

.0706-0.157
0.208-0.639

.0905-0.257
0.326-0.770

.0706-0.199
0.247-0.640

.0526-0.110
0.229-0.473

ACCEPTABLE
ACCEPTADLE

ACCEPTABLE

ACCEPTABLE

ACCEPTA0LE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

ChECK FOR ERROR
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

CHECK FOR ERROR
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

311.5- 62.8 38.0- 59.2 CHECK FOR ERROR

7.20- 13.0 0.11- 12.9 CHECK FOR ERROR

VE BASED UPON THEORETICAL CALCULATIONS, OR A REFERENCE VALUE WHEN NECESSARY.
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PERFORMANCE EVALUATION REPORT

WATER POLLUTION STUDY NUMUER wP030

LADORATORY: IO111

SAMPLE REPORT TRUE ACCEPTANCE

ANALYTES NUMBER V ALUE VALUE* LIMITS

DATE: 6/22/93

VARNING PERFORMANCE
LIMITS EVALUATION

VOLATILE HALOCARBONS I

CHLOROFORM

1,1,1 TRICHLOROETHANE

TRICHLOROETHFNE

CARBOHTETRACHLORIDE

TETRACHLOROETHENE

BROMODICHLOROMETHANE

DIBROMOCHLOROMETHANE

BROmoroRm

METHTLENE CHLORIDE

CHLOROBENZENE

VOLATILE AROMATICS

BENZENE

11

1L
2

N MICROGRAMS PER LITER:

5.2 45.7 31.6- 59.5
2.6 13.0 9.112- 10.0

'6.1 52.0 32.3- 67.9

9.20 9.341 5.56- 12.6

311.6 38.10 26.8- 19.1
9.52 9.91 6.52- 13.0

38.6 16.3 29.8- 63.7
12.2 13.5 0.93- 18.2

50.2 57.2 39.7- 71.9
17.0 16.2 10.9- 21.1

19.1 49.5 311.2- 6'1.3
6.741 7.75 4.08- 10.6

't1.5 42.2 30.0- 511.11

15.2 16.11 10.9- 21.5

511.0 53'.7 33.5- 73.7

10.9 11.9 6.118- 17.1

36.3 37.3 24.1- 53.2
7.75 8.77 4.21- 13.5

I1.11 13.2 30.6- 55.0

12.7 12.9 8.99- 16.7

MICROGRAMS PER LITER:

0.24 10.3 7.311- 13.4
lf4.1 511.1 37.7- 70.8

35.1- 56.0
10.5- 16.9

36.0- 63.11
6.(46- 11.7

29.,6- 16.2
7.334- 12.2

34.1- 59.11
10.1- 17.0

113.0- 67.0
12.2- 19.8

38.0- 60.5
5.59- 9.86

33.1- 51.3
12.2- 20.2

38.6- 68.6
7.83- 15.7

27.7- '19.6
5.39- 12.3

33.9- 51.9
9.97- 15.7

8.11- 12.6
41.9- 66.6

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

BASED UPON THEORETICAL CALCULATIONS, OR A REFERENCE V ALUE WHEEN NECESSARY.
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PERFORMANCE EVALUATION REPORT

WATER POLLUTION STUDY NUMBER VP030

LABORATORY: UIO41

SAMPLE REPORT TRUE ACCEPTANCE

DATE: 6/22/93

WARNING PERFORMANCE

ANALYTES NUMBER VALUE VALUE* LIMITS LIMITS EVALUATION

VOLATILE AROMATICS IN MICROGRAMS PER LITER:

ETHTLDENZENE 1 10.7
2 51.0

TOLUENE 1 12.1
2 30.1

1,2-DICIILOROBENZENE 1 12.0
2 56.7

1,3-DICHLORODENZENE 1 9.76
2 51.0

1,4-DICIILORODENZENE 1 11.9
2 62.2

MISCELLANEOUS PARAMETERS:

TOTAL CYANIDE 1 0.271
(IN MG/L) 2 0.128

NON-FILTERABLE RESIDUE 1 42
(IN MG/L) 2 29

OIL AND GREASE 1 16.4

(IN MG/L) 2 21.2

TOTAL PHENOLICS 1 0.021

(IN MG/L) 2 0.266

TOTAL RESIDUAL CHLORINE 1
(IN MG/L) 2

1.51
1.33

11.3
52.11

13.9
33.9

12.1
52.0

9.113
17.0

11.7
50.1

0.250
0.130

'13. 2
33.0

15.0
23.0

.0271
0.291

7.71-
36.2-

9.06-
24.0-

0.117-
36.1-

6.17-
33.6-

7 .95-
39.1-

141.7
68 .5

17.7
43.1

15.4
66.4

12.1
61.2

15.2
76.5

0.138-0.3111
.0021-0.169

34.7- 45.2
211.0- 311.6

0.13- 19.11
111.1- 28.1

.0093-.011119
0.125-0.457

0.729 0.469-0.912
0.2110 .0066-0.280

8.60-
410.3-

10.9-
26.4-

9.37-
40.0-

6.92-
37.2-

8.86-
43.9-

13.0
64. .

16.7
40.7

14.5
62.5

11.4
57.6

14.2
71.7

0.164-0.316
.0932-0.158

36.0- 43.9
25.3- 33.2

9.56- 18.0
15.9- 26.3

.0139-.01103
0.167-0 . 414

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

0.520-0.053 NOT ACCEPTABLE
0.112-0.254 NOT ACCEPTABLE

BASED UPON THEORETICAL CALCULATIONS, OR A REFERENCE VALUE WHEN NECESSARY.

PAGE 7 (LAST PAGE)



a :sor. Wai;575!7

t,'8-;62-343-5

niversity of Wisconsin Center for Hctalth Sciences

12 July 1993

E2_93 - - Organic Analytes

0234
Laboratory Supervisor
Oneida Research & Technology
1609 Western
Green Bay, WI 54307

Parameter Number True* Mean

Tested Reporting Value

GRO 62 368 370
Your result is a correct answer

SD Acceptable
Range

38 265-476 pg/L

Satisfactory performance for Gasoline Range Organics.
Your score = 100%

DRO 60 361 357 79 137-577 pg/L 431

Your result is a correct answer

Satisfactory performance for Diesel Range Organics.

Your score = 100%

t-methyl butyl Ether 40

Your laboratory did not report a

Benzene 44

Your result is a correct answer
Toluene 44

Your result is a correct answer

Ethyl benzene 44

Your result is a correct answer

meta Xylene 43
Your result is a correct answer

para Xylene 43

Your result is a correct answer
ortho Xylene 43
Your result is a correct answer

1,3,5 trimethyl Benzene 41

Your result is a correct answer

1,2,4 trimethyl Benzene 44

Your result is a correct answer

26.6
result

42.4

26.7
for this

43.5

5.4
analyte.
5.1

40.7 41.7 4.0

18.2 18.2 2.1

47.3 41.4 4.3

35.6 41.4

29.6 32.3

4.3

4.7

42.1 41.7 5.0

19.2 20.3 3.1

11.6-41.8 jpg/L

29.2-57.8 pIg/L

30.6-52.8 pg/L

12.4-24.0 jg/L

29.5-53.4 pg/L

29.5-53.4 pug/L

19.3-45.4 pg/L

27.8-55.5 jpg/L

11.7-28.9 pg/L

Satisfactory performance for Petroleum Volatile Organic Carbon.

Your score = 89%

* True value is based on a calculated value of the added analyte.

The next shipment will be sent from Madison, September 21, 1993.

You will get samples at that time to repeat any current wrong or outlying results.

Proficiency Testing

Your
Answer

385

No reply

45.15

43.01

18.66

37.64

37.64

37.64

42.46

22.91



IWscos- S are La-o-acy o' Hy-i

S1! 'y 5370,;- 573T
(606 2:52-338 Proficiency Testing

W niversity of Wisconsin Center for Health Sciences

12 July 1993

E2_93 -- Inorganic and Metal Analytes

0234
Laboratory Supervisor
Oneida Research & Technology
1609 Western
Green Bay, WI 54307

Parameter Number True* Mean SD Acceptable Your

Tested Reporting Value Range Answer
----------------------------------------------------------------------------------------

Nitrate 31 1.32 1.22 0.20 0.66-1.77 mg/L o.68
Your result is marginally acceptable, review your procedure

Ammonia 35 0.62 0.62 0.15 0.21-1.02 mg/L <0.2

Your result is an unacceptable answer
---------------------------------------------------------------------------------------

Potassium 27 1500 1457 282 673-2241 pg/L 1340

Your result is a correct answer
---------------------------------------------------------------------------------------

* True value is based on a calculated value of the added analyte.

The next shipment will be sent from Madison, September 21, 1993.

You will get samples at that time to repeat any current wrong or outlying results.



(414 498-2222

(800? 23(-4067

* ONMENTAL L ABOR.ATORM FAX (414) 496-4067

e 1 rn Aenue P.O. ox 12 433 Grcen Bay, WI 54307-2435

June 18, 1993

Ronald C. Arneson
Laboratory Certification Program Manager
Office of Technical Services
Wisconsin DNR
101 S. Webster Street
Box 7921
Madison, Wi. 53707

Dear Mr. Arneson:

This is to alert you to the fact that the nitrate sample on our
latest round of proficiency evaluation samples was analyzed after
the holding time had expired. The ampule was opened and diluted by
the analyst and not analyzed within the holding time period.

As a course of corrective action I have ordered PET samples to be
reanalyzed under the proper -analytical conditions. I will then
submit these results to you.

If you have any questions regarding this matter please feel free to
contact me at 1-800-236-4067.

ncerely,

_jL~Afe 0/227(,1-30C
,Rebecca Detaege MT(ACP)
Quality Assurance/Quality Control Officer



r7 v'sc:I-S.' Srar o'c'-agori

- (608; 262-3436 Proficiency Testing
niv-sity of Wisconsin Center for Healtn Sciences

09 April 1993

El_93 -- Organic Analytes

0234
Laboratory Supervisor
Oneida Research & Technology
1609 Western
Green Bay, WI 54307

Parameter Number True* Mean SD Acceptable Your

Tested Reporting Value Range Answer
--------------------------------------------------------------------------------------------

Benzene 40 10.6 11.3 1.3 7.7-14.8 pg/L 11.5

Your result is a correct answer

Ethyl Benzene 39 11.6 11.8 1.1 8.8-14.8 pg/L 11.8

Your result is a correct answer

Toluene 40 7.8 8.0 0.9 5.6-10.4 pg/L 8.2

Your result is a correct answer

Trichloroethylene 40 12.1 11.7 1.6 7.3-16.1 pg/L 11.3

Your result is a correct answer

Chlorobenzene 39 7.2 7.2 1.0 4.4-10.0 pg/L 7.2

Your result is a correct answer

Satisfactory performance for Purgeable Halocarbons and Aromatics.

Your score 100%
--------------------------------------------------------------------------------------------

bis (2 ethyl hexyl) Phtha 22 55.7 46.8 14.2 7.4-86.1 pg/L 55.8

Your result is a correct answer

butyl benzyl Phthalate 22 43.4 30.3 12.6 DL-65.3 pg/L 5.04

Your result is marginally acceptable, review your procedure

di-methyl Phthalate 22 52.9 32.1 14.7 DL-73.0 pg/L 2.20

Your result is marginally acceptable, review your procedure

di-n-octyl Phthalate 24 89.0 73.8 27.3 DL-149.7 pg/L 98.0

Your result is a correct answer
di-ethyl Phthalate 22 46.6 35.2 10.9 4.9-65.5 pg/L 17.6

Your result is a correct answer

Satisfactory performance for Phthalates.

Your score = 100%
--------------------------------------------------------------------------------------------

n-nitrosodimethylamine 17 38.2 16.6 6.8 DL-35.6 pg/L 20.2

Your result is a correct answer

n-nitrosodiphenylamine 21 28.9 19.7 3.7 9.5-29.9 pg/L 19.7

Your result is a correct answer

n-nitroso, di-n-propylami 19 33.8 20.4 5.7 4.6-36.1 jg/L 29.9

Your result is a correct answer

Satisfactory performance for Nitrosamines.

Your score = 100%
--------------------------------------------------------------------------------------------

* True value is based on a calculated value of the added analyte.

The next shipment will be sent from Madison May 18, 1993. You will get samples

at that time to repeat any current wrong or outlying results.



' w:s;7os' Stare Lacoraory o' Hyglene
165 Henry IMah

\IMadso-,. WI 53706- 1578
(608) 262-3438 Proficiency Testing

niversity if Wisconsin Center for Health Sciences

09 April 1993

Environmental Proficiency Testing -- Report of results

Page 2
El_93 -- Organic Analytes

0234
Laboratory Supervisor
Oneida Research & Technology
1609 Western
Green Bay, WI 54307

Parameter Number True* Mean SD Acceptable Your

Tested Reporting Value Range Answer
--------------------------------------------------------------------------------------------

GC/MS Naphthalene 25 47.0 37.1 6.4 19.4-54.8 pg/L 46.7

Your result is a correct answer
GC/MS Acenaphthene 27 30.4 26.1 5.2 11.6-40.5 pg/L 28.2

Your result is a correct answer

GC/MS Anthracene 27 38.6 36.3 5.5 21.2-51.5 jg/L 37.4

Your result is a correct answer
GC/MS Pyrene 27 91.2 83.6 14.2 44.2-123.0 pg/L 74.5

Your result is a correct answer

GC/MS Chrysene 26 40.3 34.4 7.0 14.9-53.9 pg/L 35.4

Your result is a correct answer

Satisfactory performance for PAH's by GC/MS.

Your score = 100%
--------------------------------------------------------------------------------------------

4,4 - DDD 26 6.84 5.88 1.28 2.31-9.45 pg/L 6.3

Your result is a correct answer
4,4 - DDE 26 7.74 6.59 1.64 2.04-11.14 pg/L 7.8

Your result is a correct answer

4,4 - DDT 27 5.76 4.91 0.97 2.21-7.61 pg/L 5.4

Your result is a correct answer
Heptachlor 26 7.20 5.72 1.18 2.44-8.99 pg/L 7.2

Your result is a correct answer

Heptachlor epoxide 27 4.89 4.23 0.68 2.34-6.12 pg/L 4.9

Your result is a correct answer

Satisfactory performance for Organochlorine Pesticides.

Your score = 100%
--------------------------------------------------------------------------------------------

PCB Aqueous 29 6.91 5.60 1.51 1.41-9.79 pg/L 6.3

Your result is a correct answer

Satisfactory performance for PCB's (aqueous).
Your score = 100%
--------------------------------------------------------------------------------------------

* True value is based on a calculated value of the added analyte.
The next shipment will be sent from Madison May 18, 1993. You will get samples

at that time to repeat any current wrong or outlying results.
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-65 hen, IMa5
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(608,1 262-3%; 38 Proficiency Testing

* niversity of Wisconsin Center for Health Sciences

09 April 1993

Environmental Proficiency Testing -- Report of results
Page 3

El_93 -- Organic Analytes

0234
Laboratory Supervisor
Oneida Research & Technology
1609 Western
Green Bay, WI 54307

Parameter Number True* Mean SD Acceptable Your
Tested Reporting Value Range Answer

Pentachloro. (phenol) 27 70.0 56.6 19.5 2.5-110.6 pg/L 53.2
Your result is a correct answer
2,4 Dichlorophenol 27 28.7 21.4 6.0 4.7-38.1 pg/L 12.1
Your result is a correct answer
2,4,6 Trichlorophenol 27 48.4 39.1 6.0 22.4-55.9 pg/L 38.7
Your result is a correct answer
2,4 Dinitrophenol 26 86.3 63.9 32.3 DL-153.7 pg/L 30.0
Your result is a correct answer
4-chloro, 3-methyl Phenol 26 17.9 14.5 2.0 9.1-19.9 pg/L 14.4
Your result is a correct answer

Satisfactory performance for Phenols or Substituted Phenols.
Your score = 100%

2,4-D 16 8.70 7.93 2.83 0.06-15.79 pg/L 9.17
Your result is a correct answer
2,4,5-T 15 6.27 3.84 2.14 DL-9.79 pg/L No reply
Your laboratory did not report a result for this analyte.
Dicamba** 8 5.43 UNGRADED No reply
Your laboratory did not report a result for this analyte.
Pentachloro. (herbicide)** 4 7.83 DL-13.03 pg/L No reply
Your laboratory did not report a result for this analyte.
Dinoseb** 9 5.34 DL-8.93 pg/L No reply
Your laboratory did not report a result for this analyte.

Unsatisfactory performance for Chlorinated Acid Herbicides.
Your score = 20%

* True value is based on a calculated value of the added analyte.
The next shipment will be sent from Madison May 18, 1993. You will get samples
at that time to repeat any current wrong or outlying results.
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(608! 262-3435 Proficiency Testing

versity of Wisconsin Center for Hea,h Sciences

09 April 1993

Environmental Proficiency Testing -- Report of results
Page 4

El_93 -- Organic Analytes

0234
Laboratory Supervisor
Oneida Research & Technology
1609 Western

Green Bay, WI 54307

Parameter Number True* Mean SD Acceptable Your

Tested Reporting Value Range Answer

--------------------------------------------------------------------------------------------

bis (2-chloroethyl) Ether 19 42.9 36.7 7.7 15.4-58.0 pg/L 50.6

Your result is a correct answer

bis (2-chloroethoxy) Meth 21 55.6 44.0 6.5 26.0-62.0 pg/L 52.3

Your result is a correct answer

bis (2-chloroisopropyl) E 20 35.0 27.5 7.8 5.8-49.2 pg/L 35.7

Your result is a correct answer

4-bromophenyl phenyl Ethe 20 49.5 45.5 6.1 28.5-62.4 pg/L 53.6

Your result is a correct answer

4-chlorophenyl phenyl Eth 21 42.0 39.3 5.6 23.7-54.9 pg/L 37.3

Your result is a correct answer

Satisfactory performance for Haloethers.
Your score = 100%
--------------------------------------------------------------------------------------------

GRO 36 301 303 40 212-394 pg/L 296

Your result is a correct answer

Satisfactory performance for Gasoline Range Organics.

Your score = 100%
--------------------------------------------------------------------------------------------

DRO 36 320 391 126 273-508 pg/L 525

Your result is an unacceptable answer

Unsatisfactory performance for Diesel Range Organics.

Your score = 0%
--------------------------------------------------------------------------------------------

TP 20 31.3 27.5 9.6 19.2-35.7 mg/L 24.5

Your result is a correct answer

Satisfactory performance for Total Recoverable Petroleum Hydrocarbons.

Your score = 100%
--------------------------------------------------------------------------------------------

* True value is based on a calculated value of the added analyte.

The next shipment will be sent from Madison May 18, 1993. You will get samples

at that time to repeat any current wrong or outlying results.
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Environmental Proficiency Testing -- Report of results

El_93 -- Organic Analytes
Page 5

0234
Laboratory Supervisor

Oneida Research & Technology
1609 Western
Green Bay, WI 54307

Parameter Number True* Mean SD Acceptable Your
Tested Reporting Value Range Answer

t-methyl butyl Ether 31 29.8 27.8 4.3 15.9-39.7 pg/L 27.5
Your result is a correct
Benzene

Your result is a correct
Toluene

Your result is a correct
Ethyl benzene

Your result is a correct
meta Xylene
Your result is a correct
para Xylene
Your result is a correct
ortho Xylene
Your result is a correct
1,3,5 trimethyl Benzene
Your result is a correct
1,2,4 trimethyl Benzene
Your result is a correct

answer
33

answer
34

answer
34

answer
33

answer
33

answer
33

answer
29

answer
31

answer

30.0 30.1 3.7

42.1 29.7 3.9

26.5 25.5 3.1

29.8 28.2 4.9

28.6 28.2 4.9

29.7 28.8 4.0

27.2 26.8 5.0

31.0 31.0 4.4

19.8-40.4 pg/L

18.9-40.5 pg/L

16.8-34.1 pg/L

14.5-41.9 pg/L

14.5-41.9 p.g/L

17.7-39.9 pg/L

12.8-40.8 pg/L

18.7-43.3 pg/L

29.2

30.7

25.7

30.3

30.4

25.8

29.5

30.4

Satisfactory performance for Petroleum Volatile Organic Carbon.
Your score = 100%

* True value is based on a calculated value of the added analyte.
The next shipment will be sent from Madison May 18, 1993. You will get samples
at that time to repeat any current wrong or outlying results.

t
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(6081 262-343S Proficiency Testing

Wniversity of Wisconsin Center for Health Sciences

08 April 1993

El_93 -- Inorganic and Metal Analytes

0234
Laboratory Supervisor
Oneida Research & Technology
1609 Western
Green Bay, WI 54307

Parameter Number True* Mean SD Acceptable Your

Tested Reporting Value Range Answer
-----------------------------------------------------------------------------------------

BOD 271 37 39 6 22-56 mg/L 34
Your result is a correct answer

COD 59 56.9 55.5 7.6 34.4-76.6 mg/L 51
Your result is a correct answer

pH 38 9.18 9.11 0.14 8.73-9.49 9.05

Your result is a correct answer

Nitrate 52 3.25 3.14 0.29 2.33-3.96 mg/L 1.76

See the sheet attachment #1 for the results of this sample

Ammonia 115 1.67 1.67 0.17 1.19-2.15 mg/L 1.33
See the sheet attachment #1 for the results of this sample

Kjeldahl Nitrogen 44 3.23 3.23 0.34 2.29-4.18 mg/L 3.14

Your result is a correct answer

Phosphorus 92 1.22 1.29 0.10 1.02-1.57 mg/L 1.13

Your result is a correct answer

Suspended Solids 291 45 38 5 25-52 mg/L 35

Your result is a correct answer

Chloride 67 39.6 39.6 1.5 35.4-43.8 mg/L 40.3

Your result is a correct answer

Fluoride 52 1.36 1.35 0.09 1.09-1.60 mg/L 1.26

Your result is a correct answer

Sulfate 58 46.1 45.9 2.8 38.3-53.6 mg/L 52.6

Your result is marginally acceptable, review your procedure

Cyanide 44 0.19 0.18 0.03 0.09-0.28 mg/L 0.249

Your result is a correct answer

Phenolics 41 67 70 8 48-92 pg/L 81

Your result is a correct answer

* True value is based on a calculated value of the added analyte.

The next shipment will be sent from Madison May 18, 1993. You will get samples
at that time to repeat any current wrong or outlying results.

v-7
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El_93 -- Inorganic and Metal Analytes

0234
Laboratory Supervisor
Oneida Research & Technology
1609 Western
Green Bay, WI 54307

Parameter Number True* Mean SD Acceptable Your

Tested Reporting Value Range Answer
-----------------------------------------------------------------------------------------

Hardness (EDTA) 48 165 164 5 150-179 mg/L 170

Your result is a correct answer
-----------------------------------------------------------------------------------------

Oil and Grease 16 25 16 6 DL-32 mg/L 13
Your result is a correct answer
-----------------------------------------------------------------------------------------

Aluminum 49 1500 1539 73 1337-1741 pg/L 1460

Your result is a correct answer
-----------------------------------------------------------------------------------------

Antimony 31 625 577 55 424-729 pg/L 553
Your result is a correct answer
-----------------------------------------------------------------------------------------

Arsenic 55 40.0 39.5 4.3 27.5-51.4 pg/L 40.4

Your result is a correct answer
-----------------------------------------------------------------------------------------

Barium 55 1500 1503 52 1359-1646 pg/L 1430

Your result is a correct answer
-----------------------------------------------------------------------------------------

Beryllium 29 62.5 61.2 5.1 47.2-75.3 pg/L 60.6

Your result is a correct answer
-----------------------------------------------------------------------------------------

Cadmium 59 150 152 8 130-175 pg/L 140

Your result is a correct answer
-----------------------------------------------------------------------------------------

Calcium 51 13750 14038 665 12189-15886 pg/L 13500

Your result is a correct answer
-----------------------------------------------------------------------------------------

Chromium 59 150 148 9 122-174 pg/L 150

Your result is a correct answer
-----------------------------------------------------------------------------------------

Cobalt 35 150 149 9 123-175 pg/L 140

Your result is a correct answer
-----------------------------------------------------------------------------------------

Copper 60 1500 1484 54 1332-1635 pg/L 1440

Your result is a correct answer
-----------------------------------------------------------------------------------------

Iron 58 3000 2986 155 2555-3418 pg/L 2860

Your result is a correct answer.* True value is based on a calculated value of the added analyte.
The next shipment will be sent from Madison May 18, 1993. You will get samples
at that time to repeat any current wrong or outlying results.
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El_93 -- Inorganic and Metal Analytes

Page 3

0234
Laboratory Supervisor
Oneida Research & Technology
1609 Western

Green Bay, WI 54307

Parameter Number True* Mean SD Acceptable Your

Tested Reporting Value Range Answer

----------------------------------------------------------------------------------

Lead 62 600 599 38 494-703 pg/L 570

Your result is a correct answer
----------------------------------------------------------------------------------

Magnesium 51 13750 13785 654 11967-15602 pg/L 13500

Your result is a correct answer
----------------------------------------------------------------------------------

Manganese 51 1500 1496 54 1345-1646 pg/L 1430

Your result is a correct answer
----------------------------------------------------------------------------------

Mercury 55 4.00 3.96 0.51 2.55-5.38 pg/L 4.05

Your result is a correct answer
----------------------------------------------------------------------------------

Molybdenum 27 625 579 52 434-723 pg/L 557

Your result is a correct answer
----------------------------------------------------------------------------------

Nickel 54 1500 1487 77 1274-1700 pg/L 1440

Your result is a correct answer
----------------------------------------------------------------------------------

Potassium 51 250 270 43 150-389 pg/L <300

Your result is an unacceptable answer
----------------------------------------------------------------------------------

Selenium 52 40 39 6 22-56 pg/L 41.5

Your result is a correct answer
----------------------------------------------------------------------------------

Silver 59 28 29 4 19-39 pg/L 28.9

Your result is a correct answer
----------------------------------------------------------------------------------

Sodium 55 13750 13705 732 11669-15741 pg/L 13600

Your result is a correct answer
----------------------------------------------------------------------------------

Thallium 30 625 613 42 496-730 pg/L 641

Your result is a correct answer
----------------------------------------------------------------------------------

Vanadium 24 250 242 17 196-289 pug/L 223

Your result is a correct answer
----------------------------------------------------------------------------------

Zinc 58 750 753 37 651-855 pg/L 725

Your result is a correct answer
----------------------------------------------------------------------------------

* True value is based on a calculated value of the added analyte.

The next shipment will be sent from Madison May 18, 1993. You will get samples

at that time to repeat any current wrong or outlying results.



A hment #1

Because we did not correctly anticipate the demand for the Nutrients A sample,

we sent your laboratory a Nutrients A from a previous round of environmental
reference sample testing. The sample did not yield good results for your

laboratory or the few other laboratories that also received this sample.
Therefore, we do not think it would be fair to grade you based on the results

of this test. We will send you another sample for Nutrients A testing in the

second round of testing May 18, 1993.

There will not be a charge for this sample. If you have any questions, please

call (608)262-3438.



The Environmental Performance Audit
March 1993

Ortek Environmental
Inorganic Summary Report

Laboratory # 000049

Compound Reported Mean # of Acceptance Warning Performance
Values Recovery Labs Limits Limits Evaluation

Trace Metals Units reported in milligrams per liter

Chromium (Cr) 47.000 48.761 27 37.181 - 60.341 41.041 - 56.481 Acceptable

Copper (Cu) 22.000 23.013 28 18.612 - 27.414 20.079 - 25.947 Acceptable

Nickel (Ni) 110.000 115.600 28 93.787 - 137.413 101.058 - 130.142 Acceptable

Zinc (Zn) 160.000 164.708 28 128.801 - 200.615 140.770 - 188.646 Acceptable

PLEASE NOTE: Test were requested for cobalt, molybdenum and lead, which were not in this sample. Your laboratory correctly
reported BDL for lead and molybdenum. However, you reported a value of 17 PPB for cobalt, incorrectly.

Cyanide & Phenol Units reported in milligrams per liter

nide 10 0.323 26 0.023 - 0.623 0.123 - 0.523 Acceptable

Phenol 1.200 1.422 26 0.666 - 2.178 0.918 - 1.926 Acceptable

Demand Units reported in milligrams per liter

Biological Oxygen Demand (BOD) > 27.900 51.882 24 16.833 - 86.931 28.516 - 75.248 * See Below

Chemical Oxygen Demand (COD) 70.000 80.610 25 48.750 - 112.470 59.370 - 101.850 Acceptable

Total Organic Carbon (TOC) ********* 30.600 24 18.111 - 43.089 22.274 - 38.926 Not Reporting

PLEASE NOTE: The reported mean was around 53 PPM which is greater than 27.9 as you reported. However, this sample should
have been diluted to provide a more precise value.

EPA0293

i

IN'
Analytical
Standards,
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The Environmental Performance Audit
March 1993

Ortek Environmental
Inorganic Summary Report

Laboratory # 000049

Compound Reported Mean # of Acceptance Warning Performance
Values Recovery Labs Limits Limits Evaluation

Oil & Grease Units reported in milligrams per liter

Oil & Grease 29.0001 28.443 28 4.908 - 51.978 12.753 - 44.133 1Acceptable

Nutrients Units reported in milligrams per liter

Ammonia-Nitrogen as N 2.100 2.282 27 0.203 - 4.361 0.896 - 3.668 Acceptable

Nitrate-Nitrogen as N < 0.200 2.407 27 0.655 - 4.159 1.239 - 3.575 Not Acceptable

Kjeldahl-Nitrogen as N 12.000 13.220 27 1.199 - 25.241 5.206 - 21.234 Acceptable

Orthophosphate as P 3.400 3.509 28 -1.744 - 8.762 0.007 - 7.011 Acceptable

Total Phosphorus as P 3.000 2.881 28 1.405 - 4.357 1.897 - 3.865 Acceptable

Minerals - pH Units reported in Standard Units

pH 6.2001 5.1751 291 3.696 - 6.654 4.189 - 6.161 Check for Error

Minerals - Specific Conductivity Units reported in UMHOS per centimeter

Specific Conductivity 110.000 594.083 271 462.563 - 725.603 506.403 - 681.763[Not Acceptable

Minerals Units reported in milligrams per liter

Total Dissolved Solids (TDS) 340.000 345.000 29 295.431 - 394.569 311.954 - 378.046 Acceptable

Total Suspended Solids (TSS) 48.000[ 44.208 29 14.988 - 73.428 24.728 - 63.688 Acceptable

EPA0293 'IS'
Analytical
Standards,
Incorporated



The Environmental Performance Audit
March 1993

Ortek Environmental
Inorganic Summary Report

Laboratory # 000049

Reported Mean # ofT
Values Recovery Labs

Acceptance
Limits

Warning
Limits

A

asi
Analytical
Slandads,

Incorporated

Performance
Evaluation

I ______________________________________ Compound____________________ 

L____________

Minerals Units reported in milligrams per liter

Total Solids (TS) 10000.000 9889.900 28 9287.086 - 10492.714 9488.024 - 10291.776 Acceptable

Hardness as CaCO3 240.000 238.640 29 182.144 - 295.136 200.976 - 276.304 Acceptable

Calcium (Ca) 30.000 28.484 29 22.346 - 34.622 24.392 - 32.576 Acceptable

Magnesium (Mg) 19.000 18.628 29 14.863 - 22.393 16.118 - 21.138 Acceptable

Potassium (K) 19.000 19.408 29 13.963 - 24.853 15.778 - 23.038 Acceptable

Sodium (Na) 77.000 75.746 29 52.079 - 99.413 59.968 - 91.524 Acceptable

Total Alkalinity 120.000 122.700 27 97.713 - 147.687 106.042 - 139.358 Acceptable

Chloride (Cl-) 180.000 168.214 25 133.642 - 202.786 145.166 - 191.262 Acceptable

Fluoride (F-) 8.900 7.811 27 4.832 - 10.790 5.825 - 9.797 Acceptable

Sulfate 130.000 128.160 27 66.912 - 189.408 87.328 - 168.992 Acceptable

Residual Chlorine Units reported in milligrams per liter

Residual Chlorine ********* 2.2491 181 0.917 - 3.5811 1.361 - 3.137 Not Reporting

EPA0293

Compound

l



The Environmental Performance Audit
March 1993

Ortek Environmental
Organic Summary Report

Laboratory # 000049

Compound Reported Mean # of Acceptance Warning Performance
Values Recovery Labs Limits Limits Evaluation

Aromatic Volatile Organics (BTEX) Units reported in micrograms per liter

Benzene 19.000 21.229 28 13.678 - 28.780 16.195 - 26.263 Acceptable

Toluene 38.000 39.333 28 26.721 - 51.945 30.925 - 47.741 Acceptable

Organochlorine Pesticides Units reported in micrograms per liter

Aldrin 15.000 11.720 27 1.376 - 22.064 4.824 - 18.616 Acceptable

r-BHC (Lindane) 18.000 10.415 27 1.298 - 19.532 4.337 - 16.493 Check for Error

PCB'S Units reported in micrograms per liter

PCB-1248 8.600 8.8061 281 0.217 - 17.395 3.080 - 14.532{Acceptable

PCB's in Oil Units reported in milligrams per kilogram

PCB-1248 8.0001 8.749 27 2.305 - 15.193 4.453 - 13.045 Acceptable

Polynuclear Aromatic Hydrocarbons (PAH's) Units reported in micrograms per liter

Naphthalene 11.272 27 0.514 - 22.030 4.100 - 18.444 Not Reporting

Pyrene 12.063 27 6.252 - 17.874 8.189 - 15.937 Not Reporting

EPA0293

4

Standards,
Incorporated



The Environmental Performance Audit
March 1993

Ortek Environmental
Organic Summary Report

Laboratory # 000049

Compound Reported Mean # of Acceptance Warning Performance
Values Recovery Labs Limits Limits [Evaluation

Chlorinated Herbicides Units reported in micrograms per liter

2,4-D 5.625 25 0.777 - 10.473 2.393 - 8.857 Not Reporting

2,4,5-TP (Silvex) 4.776 25 0.849 - 8.703 2.158 - 7.394 Not Reporting

Volatiles Units reported in micrograms per liter

Carbon tetrachloride 81.000 73.723 26 26.947 - 120.499 42.539 - 104.907 Acceptable

Chloroform 33.000 39.996 26 22.680 - 57.312 28.452 - 51.540 Acceptable

Methylene chloride 91.000 105.633 26 54.627 - 156.639 71.629 - 139.637 Acceptable

Toluene 5.000 6.480 27 2.721 - 10.239 3.974 - 8.986 Acceptable

Trichloroethene 62.000 62.391 26 36.411 - 88.371 45.071 - 79.711 Acceptable

Base/Neutrals & Acids Units reported in micrograms per liter

Benzo(b)fluoranthene 38.000 27.286 27 8.968 - 45.604 15.074 - 39.498 Acceptable

2,4-Dimethylphenol 25.000 26.568 27 10.761 - 42.375 16.030 - 37.106 Acceptable

Hexachlorobenzene 28.000 22.619 27 10.481 - 34.757 14.527 - 30.711 Acceptable

Hexachlorocyclopentadiene 55.000 42.867 27 -11.925 - 97.659 6.339 - 79.395 Acceptable

Phenol 31.000 32.540 27 -7.996 - 73.076 5.516 - 59.564 Acceptable

EPA0293

Analytical
Standards,
Incorporated



The Environmental Performance Audit
March 1993

Ortek Environmental
Organic Summary R eport

Laboratory # 000049

Compound Reported Mean # of Acceptance Warning Performance
Values Recovery Labs Limits Limits Evaluation

Total Petroleum Hydrocarbon (TPH) Units reported in milligrams per liter

Total Petroleum Hydrocarbon (TPH) < 1.0001 1.102 28 -0.329 - 2.533 0.148 - 2.056 * See Below

PLEASE NOTE: The original level established for this parameter was set around 1 PPM. We now find that many labs can not
see this low. Therefore, we are calling this parameter no contest and will raise the level on all subsequent studies.

0

EPA0293
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MARTIN MARIETTA K-25

PERFORMANCE EVALUATION

RESULTS



PERFORMANCE EVALUATION SUMMARY SHEET'

Laboratory: Martin Marietta K-25 Laboratory

Number Acceptable Number Analyzed % Acceptable

Metals
Inorganic
Organics

WP-030

Metals
Inorganic

DMR-QA No. 013

Metals

DOE-EML-556

APG-August 1993

EMSL-LV Acceptance
Range (%)

April 20, 1993

Uranium
Co-60
Cs-134
Cs-137

82.0
77.7
67.8
72.8

to
to
to
to

118.0
122.3
132.2
127.2

% of EMSL-LV
True Value

215.9 (Outlier)
202.6 (Outlier)
171.6 (Outlier)
210.4 (Outlier)

% of all
Participating
Laboratory's
Grand Average

225.8
200.7
182.4
206.5

June 11, 1993

Co-60
Zn-65
Ru- 106
Cs-137
Ba-133

PE sample

WS-032

17
9

29

21
10
39

46
34

81.0
90.0
80.6

48
40

95.8
90.0

13

19

80

15

23

80

86.7

82.6

100.0

42.0
83.2
82.5

0.0
82.5

to
to
to
to
to

158.0
116.8
117.5
274.0
117.5

100.0
113.3
84.6
73.4

105.0

100.7
99.2
96.9
63.7

107.5



UNITED STATES ENVIRONMENTAL PROTECT1ON AGENCY
OFFICE OF RESEARCH AND DEVELOPMENT

ENVIRONMENTAL MONITORING SYSTEMS LABORATORY-LAS VEGAS
P.O. BOX 93478

LAS VEGAS, NEVADA 89193-3478
(702798-21 00 - FTS 545-2100)

JUL 21 1993

Mr. D.C. Canada
Oak Ridge Gaseous Diffusion Plant
Martin Marietta Energy System, Inc.
Hwy. 58, Drop Point A-20, Box 2003
Oak Ridge, TN 37831-7440

Dear Mr. Canada:

A report of your participation in the water pollution sample
study, WP030, is enclosed. True values and acceptance limits for
analytet in the multi-laboratory study are also furnished.

We would be glad to provide any further assistance you may
require regarding the WP030 study.

Sincerely,

Harold A Vincent
Chemist
Quality Assurance Research Branch, QAD

Enclosure



WATER POLLUTION STUDY NUMBER VP030

ABORATORY: TN043

SAMPLE REPORT TRUE ACCEPTANCE WARNING PERFDRMANC!ANALYTES NUMBER VALUE VALUE* LIMITS LIMITS EVALUATION
-----------------------------------------------------------------------------------

TRACE METALS IN MICROGRAMS PER LITER:

ALUMINUM

ARSENIC

BERYLLIUM

1
2

1050 1100 898- 1300
4010 4000 3370- 4570

1 278 280 225- 3341

1 59.1 63.0 51.1- 74.5

CADMIUM 1
2

COBALT

CHROMIUM

E O P P E R

IRON

MERCURY

MANGANESE

1
2

1
2

1
2

1
2

1
2

2

NICKEL 1
2

8.35 8.12 6.30- 10.3
91.9 93.9 78.3- 110

483 480
243 240

416- 536
206- 275

62.1 62.0 49.2- 73.7
457 460 378- 533

72 62.0 53.5- 69.8l
438 410 365- 462

3920 3800 3350- 4230
911 860 755- 963

1.08 0.983 0.620- 1.42
2.12 2.10 1.57- 2.75

2220 2200 1950- 2450
219 221 196- 2441

152 130 111- 150.
1350 1300 1160- 1450

949- 1250
3520- 4410

238- 320

54.1- 71.5

6.80- 9.79
92.2- 106

431- 521
214- 266

52.3- 70.6
397- 5141

55.6- 67.8 NOT
377- 450

3460- 4120
781- 937

0.719- 1.32
1.72- 2.61

2010- 2380
202- 238

ACCEPTABLE
ACCEPTABLE

ACCFPTABLE

ACCEPT4BLE

ACCEPTA BLE
A=:EPTBSLZ

AC:EPT!ASLE
ACCEPTAXLS

ACCEPTABLE
ACCPTA9LE

ACCEPTABLE
ACCEPTABLE

ACCPTA3LE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

116- 145 NOT ACCEPTABLE
1200- 1420 ACCEPTABLE

79.2 62.7- 97.1
450 393- 513

67.0- 92.8

40A- E9E

AC:EPTABLE

- -.. I .. .. 1. . - .. - . .. - .4 . - .4 .. - x - ... -

LEAD 1
2

81.5
462

PAGE 1



PERFDRIANCE EVALUATION REPORT DATE: 5/22/93

VATER POLLUTION STUD! NUMBER VP030

QBDRATORY: TN043

SAMPLE REPORT TRUE ACCEPTANCE WARNING P!RF3RIANCANALYTES NUMBER VALUE VALUE* LIMITS LIMITS EVALUATION

TRACE METALS IN MICROGRAMS PER LITER:

SELENIUM

VANADIUM

ZINC

ANTIMONY

SILVER

1
2

1
2

1
2

3
41

3
4

3
4

3
4l

3
4

3
4

THALLIUM

. LYBDENUM

STRONTIUM

TITANIUM

24.8 23.0 14.3- 29.1
79.0 78.1 52.8- 94.6

8030
15100

8000
15000

7110- 8830
12700-17400

1100 1100 961- 1220
247 240 209- 271

109 116 79.4- 140
12.7 141.0 7.01- 20.4

2.31 2.39 1.80- 2.96
8.91 9.75 7.80- 11.5

83.0 90.2 70.7- 108
8.90 9.00 6.71- 11.3

7.05 6.48 3.34- 8.82
41.1 39.0 30.3- 47.9

3.96 4.01 3.01- 4.99
51.3 51.0 41.4- 60.1

64.9 66.0 51.5- 76.5
180 182 149- 205

16.1- 27.3
58.1- 89.3

7330- 8610
13300-16800

993- 1190
216- 263

87.2- 133
8.73- 18.7

1.95- 2.92
8.25- 11.0

75.5- 103
7.29- 10.7

4.04- 8.12
32.6- 45.6

3.26- 4.73
43.8- 57.7

54.7- 73.3
156- 198

AcCEPTBLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

A: EPTABLE
ACCEPTABLE

ACC.PTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
A:ClPTABLE

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

MINERALS IN MILLIGRAMS PER LITER: (EXCEPT AS NOTED)

PH-UNITS 3
4

1
2

SPEC. COND.
(UMHOS/CM AT 25 C)

8.6 8.70 8.31- 9.05
6.1 6.10 5.96- 6.22

246
8241

253
868

226- 2741
819- 916

8.40- 8.96
5.99- 6.19

232- 268

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
831- 904 CHECK FOR ?RROR

* BASED UPON THEORETICAL CALCULATIONS, OR A REFERENCE VALUE WHEN NECESSARY.

PAGE 2



PERFORMANCE EVALUATION REPORT

WATER POLLUTION STUDY NUMBER UPO30

LABORATORY: TN043
------------------------------------------------------------------------------------------

SAMPLE REPORT TRUE ACCEPTANCE WARNING PERFORMANCE
ANALYTES NUMBER VALUE VALUE* LIMITS LIMITS EVALUATION
--------------------- -------------- ------------------- ----------------------------- m---

MINERALS IN MILLIGRAMS PER LITER: (EXCEPT AS NOTED)

TDS AT 180 C 1
2

TOTAL HARDNESS
(AS CACD3)

CALCIUM

MAGNESIUM

SODIUM

POTASSIUM

* TAL ALKALINITY
AS CACO3)

CHLORIDE

FLUORIDE

127 116 76.2- 166
5145 480 385- 617

68 75.6 66.7- 84.1
236 225 209- 242

3.95 3.69 3.00- 4.477
84.6 80.9 73.4- 90.2

16.0 16.1 14.0- 18.1.
5.50 5.64 4.84- 6.32

16.3 15.9 14.0- 17.9
67.2 65.6 59.6- 72.0

2.711 2.60 2.05- 3.22
19.0 19.0 16.2- 21.9

1
2

1.
2

1
2

1
2

1
2

1.
2

1
2

1
2

SULFATE 1
2

20
92

541.05
177.41

2.3
0.255

21.1. 17.2- 26.1
97.0 85.0- 109

51.3 482- 59.1
178 166- 191

2.09- 2.65
0.175-0.286

2.40
0.230

10.8 9.10 6.48- 11.4
42.8 42.0 35.2- 48.1

NUTRIENTS IN MILLIGRAMS PER LITER:

AMMONIA-NITROGEN 1
2

5.59 5.50 4.35- 6.65
9.72 9.80 7.80- 11.6

87.5- 155
414- 588

ACCEP'ABLE
ACEPTAgLE

68.3- 82.0 CHECK F3R ERROR
213- 238 NOT A::!PTABLE

3.18- 4.29
75.5- 88.1

14.5- 17.6
5.03- 6.13

14.5- 17.41
61.2- 70.41

2.19- 3.08
16.9- 21.1

18.3- 25.0
88.0- 106

49.6- 57.8
170- 188

2.16- 2.58
0.189-0.272

7.10- 10.8
36.8- 46.5

4.62- 6.37
8.25- 11.2

ACCEPTABLE
ACCEPTA BLE

ACCEPTABLE
ACCEPTA9LE

ACCEPTABLE
A::EPTABLE

A=:EPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTIBLE

*BASED UPON THEORETICAL CALCULATIONS, OR A REFERENCE VALUE WHEN NECESSARY*

DATE: 5/22/93

PAGE 3



PERF~hMANCE EVALUATION RPORT

WATER POLLUTION STUDY NUMBER WPO30

LABORATORY: TNO43
---------------------------------------------------------------------------------------

SAMPLE REPORT TRUE ACCEPTANCE WARNING PERFORMANCE
ANALYTES NUMBER VALUE VALUE* LImITS LIMITS EVALUATION

----------------------------------------------------------------------------------

NUTRIENTS IN MILLIGRAMIS PER LITER:

NITRATE-NITROGEN 1
2

ORTHOPHOSPHATE

TOTAL PHOSPHORUS

28.7 34.0 27.5- 40.2
6.28 7.10 5.70- 8.43

1 0.86 0.830
2 0.12 0.090

0.692-0.961
.0617-0.122

3 3.36 3.20 2.35- 3.57
4 1.80 1.60 1.25- 1.9U1

DEMANDS IN HILLIGRANS PER LITER:

COD

TOC

1
2

1
2

DAY BOD

23
37

21.8 12.6- 30.5
35.4 23.6- 43.0

8.65 8.61 7.22- 10.2
13.8 114.0 11.9- 16.3

1 13.14
2 23.12

MISCELLANEOUS PARAMETERS:

TOTAL CYANIDE
(IN MG/L)

1 0.134
2 0.248

NON-FILTERABLE RESIDUE
(IN MG/L)

OIL AND GREASE
(IN MG/L)

1
2

39
24

11.0 7.36- 20.7
21.8 11.8- 31.9

0.250 0.138-0.341
0.130 .0821-0.169

43.2 34.7- 45.2
33.0 24.0- 34.6

1 7.95 15.0 8.13- 19.4
2 14.8 23.0 14.1- 28.1

29.0- 38.7 CHECK FDR ERROR
6.03- 8.10 A:CEP71BLE

0.724-0.92q A::TPTABLE
.0689-0.115 CHECK FOR ERROR

2.49- 3.42
1.33- 1.86

14.9- 2.2
26.0- 40.5

7.61- 9.50
12.5- 15.7

9.03- 19.0
14.3- 29.4

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
A: EPTABL!

A::EPTABLE
ACCEPTABLE

D.164-0.316 NOT A=ZZPTA_9L3
.0932-0.158 NOT ACCEPTABLE

36.0- 43.9 ACCEPTABLE
25.3- 33.2 CHECK F7R ERROR

9.56- 18.0 NOT ACCEPTABLE
15.9- 26.3 CHECK F)R ERROR

TOTAL PHENOLICS
(IN MG/L)

1 0.030
2 0.323

.0271 .0093-.0449
0.291 0.125-0.457

.0139-.0403
0.167-0.414

0. 67-. 1111 A CCE PTABLE
BASED UPON THEORETICAL CALCULATIONS OR A REFERENCE VALUE WHEN NEESARY.

ACCEPTABLE

PAGE 4
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Ilk J.aRhktb .VAI1A1 IE Dlfl

ArrTAL DATE: 6/Z22/3

WATER POLLUTION STUDY NUMBER WP030

LABORATORY: TN043

SAMPLE REPORT TRUE ACCEPTANCE WARNING PERPORMXNCEANALYTES NUMBER VALUE VALUE* LIMITS LIMITS ETALUATION
-------------------------------------------- ----------------------------------

MISCELLANEOUS PARAMETERS:

TOTAL RESIDUAL CHLORINE 1 0.17 0.729 0.469-0.912 0.528-0.353 NOT A::!PT4BLE(IN MG/L) 2 0.55 0.240 .0866-0.280 0.112-0.254 NOT A::cPTABLE
------------------------------------------------- ------ ---------- ---------------------

* BASED UPON THEORETICAL CALCULATIONS, OR A REFERENCE VALUE WHEN NEZESSARY.

PAGE 5 (LAST PAGE)
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PERFORMANCE EVALUATION REPORT DATE: 7/15,

DXR-QA STUDY HUMBER 013

LRMITTEE: TH0002950 OAK RIDGE K-25 SITE FF
-----------------------------------------------------------------------------------

V REPORT TRUE ACCEPTANCE WARHING PERFORMA)
AHALYTES P VALUE VALUE* LINITS LIMITS EVALUATIC
--------------------------------------------------------------

TRACE METALS IN MICROGRANS PER LITER:

ALUMINUM 1160 1100

ARSENIC

BERYLLIUM

CADMIUM

.IROMIUM

COBALT

OPPER

IRON

LEAD

MANGANESE

MERCURY

301

70.2

8.24

81.6

509

52. 1

4060

81.4

2320

1.27

280

63.0

8.12

62.0

480

62.0

3800

79.2

2200

0.983

898- 1300

225- 334

51.1- 74.5

6.30- 10.3

49.2- 73.7

416- 536

53.5- 69.8

3350- 4230

62.7- 97.1

1950- 2450

0.620- 1.42

949-

238-

54. 1-

6.80-

52.3-

431-

55.6-

3460-

67.0-

2010-

0.719-

1250

320

71.5

9.79

70.6

521

67.8

4120

92.8

2380

1 .32

ACCEPT]

ACCEPT]

-ACCEPT]

ACCEPT;

HOT ACCEPT;

ACCEPTI

NOT ACCEPT;

ACCEPT

ACCEPTI

ACCEPT

ACCEPTA

136 130 111- 150 116- 145

BASED UPON THEORETICAL CALCULATIONS, OR A REFERENCE VALUE WHEN HECESSAF

PAGE 1

MICKEL ACCEPTP



PERFORMANCE EVALUATION REPORT

DMR-QA STUDY NUMBER 013

.UIITTEE: TN0002950 OAK RIDGE K-25 SITE FF
----------------------------------------------------------------

V REPORT TRUE ACCEPTANCE WARNING PERFORMANC
ANALYTES P VALUE VALUE* LIMITS LIMITS EVALUATI0h

-------------------------------------------------------------------------------

TRACE METALS INl MICROGRAMlS PER LITER:

SELENIUM

VANADIUM

21.7 23.0 14.3- 29.1

8720 8000 7110- 8830

16.1- 27.3 ACCEPTAE

7330- 8610 CHECK FOR ER

1180 1100 961- 1220 993- 1190 kCCEPTAB

MISCELLANEOUS ANALYTES:

PH-UNITS

TOTAL SUSPENDED SOLIDS
(IN NG/L)

L AND GREASE
XNG/L)

8.60 8.70 8.31- 9.05

40 43.2 34.7- 45.2

12.5 15.0 8.13- 19.4

8.40- 8.96

36.0- 43.9

9.56- 18.0

ACCEPTAB

ACCEPTAB

ACCEPTAB

NUTRIENTS IN MILLIGRAMS PER LITER:

AMNONIA-HITROGEN

HITRATE-NITROGEN

TOTAL PHOSPHORUS

ORTHOPHOSPHATE

5.61 5.50 4.35- 6.65

32.5 34.0 27.5- 40.2

3.20 3.20 2.35- 3.57

0.86 0.830 0.692-0.961

4.62- 6.37

29.0- 38.7

2.49- 3.42

0.724-0.929

ACCEPTAB

ACCEPTAB

ACCEPTAB

ACCEPTAB

* BASED UPON THEORETICAL CALCULATIONS, OR A REFERENCE VALUE WHEN NECESSARY

DATE: 7/15/S

ZINC

PAGE 2



PERFORMANCE EVALUATION REPORT

DMR-2A STUDY NUMBER 013

RIITTEE: T{0002950 OAK RIDGE K-25 SITE FF

V REPORT TRUE ACCEPTANCE WARHING PERFORMAN
ANALYTES P VALUE VALUE* LIMITS LIMITS EVALUATIO

DEMANDS IN MILLIGRAMS PER LITER:

18 21.8 12.6- 30.5

8.8 8.61 7.22- 10.2

10.46 14.0 7.36- 20.75-DAY BOD

14.9- 28.2

7.61- 9.80

9.03- 19.0

ADDITIONAL M1ISCELLANEOUS ANALYTES:

TOTAL CYANIDE
(IN HG/L)

TOTAL PHENOLICS
(IN MG/L)

*OTAL RESIDUAL CHLORINE
N rlG/L)

0.253 0.250 0.138-0.341

0.026 .0271 .0093-.0449

0.62 0.729 0.469-0.912

0.164-0.316

.0139-.0403

0.528-0.853

FATHEAD HINNOW ACUTE DATA AS X OF SAMPLE:

LC50 - DMU, 25 DEG. 29.73 31.3 7.56- 55.0

FATHEAD MINNOW CHRONIC DATA AS X OF SAMPLE:

SURVIVAL, 1OEC - DMW 25.00 25.0 12.5- 50.0

* BASED UPOK THEORETICAL CALCULATIOHS, OR A REFEREXCE VALUE WHEX XECESSAR

DATE: 7/15/

COD

TOC

ACCEPTA

ACCEPTA

ACCEPTA

ACCEPTA

ACCEPTA

ACCEPTA.

ACCEPTA

ACCEPTA

PAGE 3



PERFORHANCE EVALUATION REPORT

DMR-QA STUDY NUMBER 013

AMITTEE: T10002950 OAK RIDGE K-25 SITE FF
----------------------------------------------------------------------------------------

V REPORT TRUE ACCEPTANCE WARNING PERFORMAN(
ANALYTES P VALUE VALUE* LIMITS LIMITS EVALUATIO.

-------------------------------------------------------------------------------

FATHEAD MIXINOW CHRONIC DATA AS X. OF SAMPLE:

GROWTH, IC25 - DMW

GROWTH, NOEC - DMW

15.11 25.0 D.L.- 56.7

6.250 12.5 6.25- 25.0

CERIODAPHNIA ACUTE DATA AS X OF SAMPLE:

LC50 - DMW, 25 DEG. 27.74 22.6 D.L.- 45.4

CERIODAPHIIA CHRONIC DATA AS X OF SAMPLE:

SURVIVAL, 11OEC - DMi

*EPROD., IC25 - DMW

REPROD., NOEC - DMW

50.00 50.0 25.0- 100

20.43 27.9 D.L.- 56.1

25.00 25.0 12.5- 50.0

;K BASED UPOX THEORETICAL CALCULATIORS, OR A REFEREXCE VALUE HHEX XECESSAR
D.L. STAXDS FOR DETECTION LIMIT

DATE: 7/15/1

ACCEPTAI

ACCEPTAI

ACCEPTAI

ACCEPTAI

ACCEPTAI

ACCEPTAI

PAGE 14 (LAST PAGE)



TDH LHh sERv1CES TEL:615-262-6393 Sep 30-.3 :4b NO.UUt F.U-

. STATEOFTENNESSB
LAMOMOEY SERVICES
-D SON ApLLN FA

TWNESSEE DEPAnTMEr OF HEALTH
NASHVLLE, TEENESEE4W-0101

FAX 0 (515) 252MMUI
Sept-mbm 23, 1993

Me CMP
P.O. B0 2003
(K-1004-c 7440)
OAK RXDGZ, TS 37531-7440

Laboratory Number 02019

Dear r.MKNIR;s

Enclosed is yc= laboratory's perfocame evaluation reporv for Water
supply study 32 (WU032).

Based on the results of thl study, your laboratory certification status
wili chanqe as follow.:

o No changes.

The raw data for -parameters missed in this study, if any, should be
examined carefully to decermine the cause for analytical errors. a
report of your finding. shoud be sent to this offion.

Your laboratory will be included in thp wrt Water Supply Study, W5033,
for any parainters missed. The study is to be shipped October 8, 1993.

sincerely,

Charles X. Mickle
Laboratory Certificatiou Officer
Laboratory Quality Assurance
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Inorganic Chkkeffla

Antimny

Barium
Beryalum
Cadminum
Chromium,
Copper

Mercury
Nickel
Seaenium
Thallum

Nitrate
Nitrite
Fluoride

Total Eaiterable Residue
Calcim
pH
AlMHaLty
Languer Indez
Sodum
Sulfate
Cyanide

Organic Chemicals

Endrin
Heptachlor
Heptachlu- Epoxide
Unanne
Methozychlor
Toraphene

state Of Teexe see
Cortified Pazanater List

Wae nrinking water.

Sept--br 23, 1993 M0 ORGDP 02019

2,4-D -
2,4,5-TP(SIlvez)

Trihalmana

Al

ZR d= (Umbiding
Vinyl chloride)

Gross Alpha
Gross Beta
Csium 134
Uranium
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SEM.ANNUAL REPORT OF THE DEPARTMENT OF ENERGY, OFFICE OF

ENVIRONMENTAL RESTORATION AND WASTE MANAGEMENT,
QUALITY ASSESSMENT PROGRAM

Colin G. Sanderson and Catherine S. Klusek

Environmental MeasurementiLaboratory
K U. S. Departmentof Energy
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DISCLAIMER

"This report was prepared as an account of work sponsored by an agency of the United States

Government. Neither the United States Government nor any agency thereof, nor. any of their employees,

makes any warranty, express or implied, or assumes any legal liability or responsibility for the accuracy,

completeness, or usefulness of any information, apparatus, product, or process disclosed, or represents

that its use would not infringe privately owned rights. Reference herein to any specific commercial

product, process, or service by trade name, trademark, manufacturer, or otherwise, does not necessarily

constitute or imply its endorsement, recommendation, or favoring by the United States Government or any

agency thereof. The views and opinions of authors expressed herein do not necessarily state or reflect

those of the United States Government or any agency thereof." -

This report has been reproduced directly from the best available copy.

Available from the National Technical Information Service, U.S. Department of Commerce,
5285 Port Royal Road, Springfield, Virginia 22161.
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ABSTRACT

This report presents the results from the analysis of the 38th set of environmental quality

assessment samples (QAP XXXVM) that were received on or before June 2, 1993.

i



STATISTICAL SUMMARY

Isotope Type No. EML Mean *
Avgd Value Reported

Ratio Range
0.8-1.2 0.5-1.5 Outside

H 3
BE 7
K 40
K 40
MN 54
MN 54
FE 55
CO 57
CO 60
CO 60
SR 90
SR 90
SR 90
SR 90
CS 134
CS 134
CS 137
CS 137
CS 137
CS 137
CE 144
CE 144
PU 238
PU 238
PU 238
PU 239
PU 239
PU 239
PU 239
AM 241
AM 241
AM 241
AM 241
U 234
U 234
U 234
U 238
U 238
U 238
U BQ
U BQ
U BQ
U UG
U UG
U UG

Water
Air
Soil
Vegetn
Air
Water
Water
Air
Air
Water
Air
Soil 1
Vegetn
Water
Air
Water
Air
Soil
Vegetn
Water
Air
Water
Air
Vegetn
Water
Air
Soil
Vegetn
Water
Air
Soil
Vegetn
Water
Air
Soil
Water
Air
Soil
Water
Air
Soil
Water
Air
Soil
Water

* : Mean of submitted data in range of 0.5 to 1.5 times EML value.

-168-

46
61
58
47
59
65
5
59
60
66
17
39
27
36
59
63
61
64
53
66
57
63
33
27
49
36
52
27
49
21
30
13
34
15
26
20
16
27
22
7
9
10
12
11
21

0.970E+02
0.274E+02
0.321E+03
0.383E+03
0. 117E+02
0. 105E+03
0.237E+02
0.271E+01
0.170E+01
0.453E+02
0. 152E+00
0.417E+02
0.237E+03
0.103E+01
0. 196E+01
0. 424E+02
0.307E+01
0.923E+03
0. 246E+02
0. 508E+02
0. 193E+02
0.836E+02
0.363E-01
0. 114E+01
0. 494E+00
0.234E-01
0. 116E+02
0.323E+00
0.828E+00
0.414E-01
0.650E+01
0.231E+00
0.440E+00
0.220E-01
0.378E+02
0. 151E+00
0.240E-01
0.376E+02
0. 147E+00
0.460E-01
0.769E+02
0.289E+00
0. 180E+01
0.304E+01
0. 117E-01

0.962E+02
0. 274E+02
0.330E+03
0.406E+03
0. 116E+02
0. 110E+03
0.293E+02
0.239E+01
0. 168E+01
0.477E+02
0. 176E+00
0.378E+02
0.220E+03
0.118E+01
0.202E+01
0.462E+02
0.309E+01
0. 998E+03
0.268E+02
0.551E+02
0. 164E+02
0.871E+02
0.339E-01
0.121E+01
0.505E+00
0.233E-01
0.109E+02
0.347E+00
0.845E+00
0.401E-01
0.612E+01
0.247E+00
0.467E+00
0.250E-01
0.316E+02
0. 150E+00
0.232E-01
0.331E+02
0.153E+00
0.471E-01
0.677E+02
0.280E+00
0. 187E+01
0.250E+01
0. 120E-01

60%
81%
71%
66%
91%
94%
28%
78%
86%
89%
35%
66%
55%
34%
90%
87%
85%
73%
64%
86%
61%
90%
67%
68%
81%
84%
74%
47%
86%
64%
52%
31%
71%
63%
61%
73%
68%
74%
65%
60%
50%
50%
71%
50%
83%

82%
100%

90%
94%
98%
97%
71%
96%
98%
97%
60%
92%
79%
76%
98%
96%
98%
98%
98%
97%
96%
98%
89%
84%
92%
94%
96%
79%
92%
84%
88%
68%
89%
78%

100%
86%
84%

100%
95%
70%
56%
83%
85%
78%
87%

18%
0%

10%
6%
2%
3%

29%
4%
2%
3%

40%
8%

21%
24%
2%
4%
2%
2%
2%
3%
4%
2%

11%
16%
8%
6%
4%

21%
8%

16%
12%
32%
11%
22%
0%

14%
16%
0%
5%

30%
44%
17%
15%
22%
13%



Laboratory Listing

Date Type Lab Isotope Ser Reported EML Value
Value % Error

Ratio
Rp/EML +/-

0.276E+02
0. 112E+02
0.239E+01
0.152E+01
0.273E+00
0. 165E+01
0.289E+01
0. 146E+02
0. 101E+00
0.595E+03
0. 384E+02
0.574E+03
0.963E+01
0.378E+02
0. 110E+03
0.477E+02
0.737E+00
0.458E+02
0.556E+02
0.857E+02
0.589E+00
0.901E+00
0.387E+00

93
93
93
93
93
93
93
93
93
93
93
93
93
93
93
93
93
93
93
93
93
93
93

-113-

03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03

0.274E+02
0. 117E+02
0.271E+01
0. 170E+01
0. 152E+00
0. 196E+01
0.307E+01
0. 193E+02
0.460E-01
0.321E+03
0.417E+02
0.923E+03
0. 116E+02
0. 769E+02
0. 105E+03
0.453E+02
0. 103E+01
0.424E+02
0.508E+02
0.836E+02
0.494E+00
0.828E+00
0.289E+00

AIR
AIR
AIR
AIR
AIR
AIR
AIR
AIR
AIR
SOIL
SOIL
SOIL
SOIL
SOIL
WATER
WATER
WATER
WATER
WATER
WATER
WATER
WATER
WATER

UK
UK
UK
UK
UK
UK
UK
UK
UK
UK
UK
UK
UK
UK
UK
UK
UK
UK
UK
UK
UK
UK
UK

BE 7
MN 54
CO 57
CO 60
SR 90
CS 134
CS 137
CE 144
U BQ
K 40
SR 90
CS 137
PU 239
U 8Q
MN 54
CO 60
SR 90
CS 134
CS 137
CE 144
PU 238
PU 239
U BQ

17
4
8
14
69
12
11
9
38
33
23
3
14
15
2
3

113
2
3
6
13
10
13

1.01
0.96
0.88
0.89
1.80
0.84
0.94
0.76
2.20
1.85
0.92
0.62
0.83
0.49
1.05
1.05
0.72
1.08
1.09
1.03
1.19
1.09
1.34

0.18
0.05
0.08
0.14
1.26
0.11
0.12
0.08
0.85
0.63
0.22
0.02
0.14
0.08
0.03
0.05
0.82
0.06
0.05
0.07
0.16
0.12
0.21
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Uranium (Natural) Statistical Summary 227 Particip
The known value of this nuclide is 28.9 pCi/I with an expected precision of 3.0; the control limits
are 23.7 to 34.1; the warning regions are 23.7 to 25.4 and 32.4 to 34.1

105(46.3 %) Failed to respond,

4(1.8 %) Outliers ------.

26(11.5 %) Out of control ----

but not an outlier

;83(36.6 %) Within all limits

9(4.0 %) In warning zone.

but within control

Statistic Respondents Non-outliers
Mean 30.76 Grand Avg 27.64
Std. Dev. 20.83 5.01
Variance 433.77 25.13
% Coef. of Var. 67.70 18.14
% deviation of mean from known value 6.44 -4.35
Norm. dev. of mean from known value 0.09 -0.25
Median 28.32 28.25
% deviation of median from known value -2.02 -2.25
Norm. dev. of median from known value -0.03 -0.13
30(24.6 %) More than 3 norm. S.D.;

:45(36.9 %) Within 1 norm. S.D.

of known value

11(9.0 %) Between 2 and 3 norm. S . %) Between 1 and 2 norm. S.D.

ants

I
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Uranium (Natural)
Exper. Rng anal

,ab Res. 1 Res. 2 Res. 3 Sigma (R + SR)
.JN 14.0

Jy
II K

11 L

12.5
nn n

32.5

22.5

30.7

12.6

W0A:
22.8
R1 A

11 1

n 71

5.86
1.27

An

2.958
nA47

(A 2q4

Normalized deviation
Average (grand-avg) (Imown) Tag

13.37 -8.24 -&97 J

19.27
-1 77

'I A2-

-4.84
2.38

., IU

-5.56
1.66 III

1 A

20.1, 0.56

N 27.8 27.3 28.1 0.40
NA 26.0 27.0 28.0 1.00

NG

27.0 26.0 27.0 0.58
60,7' 6 43 .1
29.2 30.1 31.0 0.90

NT 26.1 22.5 24.3 1.80

0.217

0.158
0.394

0.158

0.197
0.709
0.354
0.709

0.748

21570 -.1 19

27.73
27.00

-0.67-

-1.10

33.23 3.23 2.50

26.67 -0.56 -1.29
62.40 2O , .
30.10 1.42 0.69
94 i -1 02 -9 99

-99.nf -9 02

I a No data submitted

0 aInsufficient data
TAG SYMBOLS

x Determined tn be arn nhutlier
11 Above control limit

R 1- B+- 1-4 1 i i_ m D t be - e----- c r

LT
M

11

I

-~-

U.MD
-0.37

- -t
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Cobalt-60 Statistical qnma- 2o7 n
J

The known value of this nuclide is 39.0 pCi/f with an expected precision of 5.0; the control limits
are 30.3 to 47.7; the warning regions are 30.3 to 33.2 and 44.8 to 47.7

90(39.6 %) Failed to respond

13(5.7 %) Outliers --

114(50.2 %) Within all limits

10(4.4 %) in warning zone
but within control

Statistic Respondents Non-outliers
Mean 49.27 Grand Avg 39.36
Std. Dev. 75.74 2.90
Variance 5736.53 8.39
% Coef. of Var. 153.74 7.36
% deviation of mean from known value 26.32 0.92
Norm. dev. of mean from known value 0.14. 0.12
Median 39.00 39.00
% deviation of median from known value 0.00 0.00
Norm. dev. of median from known value 0.00 0.00

88(64.2 %) Within k norm. S.D.
of known value

8(5.8 %) Between 2 and 3 norm. S.D. 26(19.0 %) Between 1 and 2 norm. S.D.

)
urtiupants

15(10.9 %) More than 3 norm. S.D-.,,
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Cobalt-GO
Exper. Rng anal Normalized deviation

b Res. 1 Res. 2 Res. 3 Sigma (R +i- SR) Average (grand-avg) (known) Tag

0,'

JS 54.0 46.0 39.0 7.51 2.470 46.33 2.42 2.54
JY 40.0 45.0 41.0 2.65 0.591 42.00 0.92 1.04
K 43.0 47.0 43.0 2.31 0.473 44.33 1.72 1.85
KE 

..KRO

KM 37.0 38.0 37.0- 0 58 0.118 37.33 -0.70 -0.58
RT I ^W
KX 43.0 41.0-- 39.0 2.00- 0.473 41.00 -- 0.57 0.69

L 33.0 31.0 33.0 1.15 0.236 32.33 -2.43 -2.31
L A

LF 36.0 39.0 39.0 1.73 0.354 38.00 -0.47 -0,35
LG, T

LM
LR 41.0 31.0 36.0 5.00 1.345 36.00 -1.16 -1.04
LT 35.0 35.0 35.0 0.00 0.000 35.00 -1.51 -1.39

38.0 38.0 40.0 1.15 0.236 38.67 -0.24 -0.12
37.0 38.0 38.0 0.58 0.118 37.67 -0.59 -0 46

MP 38.0 38.0 35.0 1.73 0.354 37.00 -0.82 -0.69
MQ 38.0 36.0 43.0 3.61 0.827' 39.00 -0.12 0.00
MS 36.0 41.0 41.0 2.89 0.591 39.33 -0.01 0.12

AM 1 2 ~ f. >& "O^ 01 ioO7
MY 37.0 37.0 38.0 0.58 0.118 37.33 -0.70 -0.58
N- 43.0 40.0 43.0 1.73 0.354 42.00 0.92 104

NH 38.0 37.0 38.0 0.58

40.0 39.0 41.0 1.00
8K .77 1.73

0.118 37.67 -0.59 -0.46

0.236 40.00 0.22 0.35
0.354 79.00-.- 1' 1-13 1,A-Y-

No data submitted TAG SYMBOLS a Above control limit
0 aInsufficient data x Determined to be an outlier aI= Below control limit
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Cesium-134 Statistical Summary 227 Participants
The known value of this nuclide is 27.0 pCi/I with an expected precision of 5.0; the control limits
are 18.3 to 35.7; the warning regions are 18.3 to 21.2 and 32.8 to 35.7

91(40.1 %) Failed to respond,

13(5.7 %) Outliers

120(52.9 %) Within all limits

---- 3(1.3 %) In warning zone
but within control

Statistic Respondents Non-outliers
Mean 31.75 Grand Avg 25.40
Std. Dev. 46.22 2.14
Variance 2136.22 4.58
% Coef. of Var. 145.57 8.42
% deviation of mean from known value 17.59 -5.91
Norm. dev. of mean from known value 0.10 -0.75
Median 25.33 25.00
% deviation of median from known value -6.17 -7.41
Norm. dev. of median from known value -0.04 -0.94
13(9.6 %) More than 3 norm. S.D. 85(62.5 %) Within 1 norm. S.D.

of known value

3(2.2 %) Between 2 and 3 norm. S.D. 3 5 ( 2 5 7 %) Between 1 and 2 norm. SD

W
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Cesium-134
Exper. Rng anal Normalized deviation

ab Res. 1 Res. 2 Res. 3 Sigma (R + SR) Average (grand-avg) (known) Tag

JS 23.0 23.0 22.0 0.58 0.118 22.67 -0.95 -1.50
JY 24.0 27.0 27.0 1.73 0.354 26.00 0.21 -0.35
K 23.0 27.0 24.0 2.08 0.473 24.67 -0.26 -0.81
KE

KM 25.0 24.0 24.0 0.58 0.118 24.33 -0.37 -0.92

KX 27.0 29.0 26.0 1.53 0.354 27.33 0.67 0.12
KZw

L 22.0 22.0 26 0 2.31 0.473 23.33 -0 72 -1.27
LA

LF 26.0 25.0 25 0 0.58 0.118 25 33 -0.02 -0.58

G4

LR 520 . ,48-0zt 6 .0 2.65, 0.591 .0 887. x
LT 25.0 25.0 25.0 0.00 0.000 25.00 -0.14 -0.69
M 28.0 31.0 27.0 2.08 0.473 28.67 1.13 0.58

23.0 24.0 24.0 0.58 0.118 23.67 -0.60 -1.15

MN
:M

MP 25.0 24.0 28.0 2.08 0.473 25.67 0.09 -0.46
MQ 25.0 23.0 25.0 1.15 0.236 24.33 -0.37 -0.92
MS 22.0 24.0 28.0 3.06 0.709 24.67 -0.26 -0.81

NI
4 

1 gO a 9 . 0236> 9.0 46 6{4

MY 24.0 26.0 26.0 1.15 0.236 25.33 -0.02 -0.58
N 25.0 27.0 26.0 1.00 0.236 26.00 0.21 -0.35
NA-. ^7:71W
NG ~
NH 24.0 25.0 24.0 0.58 0.118 24.33 -0.37 -0.92
NI - '
NJ 26.0 24.0 28.0 2.00 0.473 26.00 0.21 -0.35

,4 3.21 0.709 46.33 7.25.>. 6.70 x

Nr2
NZT--
0 27.0 27.0 27.0 0.00 0.000 27.00 0.55 0.00

Sa No data submitted TAG SYMBOLS Above control limit
OX-= nsufficient data x Determined to e a

- 4ut442r 4.BoA t'244i i 2-

I - %-I w conro
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Cesium-137. Statistical Summary 227 Particip
The known value of this nuclide is 32.0 pCi/I with an expected precision of 5.0; the control limits
are 23.3 to 40.7; the warning regions are 23.3 to 26.2 and 37.8 to 40.7

ants

90(39.6 %) Failed to respond.

10(4.4%) Outliers -------

1(0. 4 %) Out of control ----

but not an outlier

119(52.4 %) Within all limits

----- 7(3.1 %) in warning zone.

but within control

Statistic Respondents Non-outliers
Mean 39.46 Grand Avg 32.60
Std. Dev. 55.82 2.81
Variance 3116.03 7.89
% Coef. of Var. 141.45 8.62
% deviation of mean from known value 23.33 1.86
Norm. dev. of mean from known value 0.13 0.21
Median 32.67 32.33
% deviation of median from known value 2.08 1.04
Norm. dev. of median from known value 0.01 0.12
11(8.0 %) More than 3 norm. S.D.-' :96(70.1 %) Within 1 norm. S.D.

of known value

7(5.1 %) Between 2 and 3 norm. S.D. 16.8 %) Between 1 and 2 norm. S.D.

)

Ir

- ft
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I, -

1 Ceium-137

JS 45.0 38.0 36.0 4.73 1.120 39.67 2.45 2.66
JY 35.0 35.0 36.0 0.58 0.118 35.33 0.95 1.15
K 38.0 39.0 41.0 1.53 0.354 39.33 2.33 2.54

KM 30.0 31.0 1.00 0.236

KX 31.0 30.0 33.0 1.53 0.354 31.33 -0.44 -0.23

L 30.0 27.0 30.0 1.73 0.354 29.00 -1.25 -1.04

LF 36.0 32.0 31.0 2.65 0.591 33.00 0.14 0.35

L L .... .....

LR 39,f 27., f4.1 1&.8 7.4247 3.93 x
LT 33.0 33.0 330 000 n nnn Q4 MA 4

36.0
30.0

35.0 36.0
32.0 31.0

0.58
1 .00

0.118
n 9RA

35.67
21 nn

1.06
u.3U
1.27

-0.35

MP 29.0 29.0 31.0 1.15
MQ 33.0 32.0 34.0 1.00
MS 27.0 27.0 30.0 1.73
MV. I40 &"18 "' 6 2.31
MY 32.0 32.0 34.0 1.15
N 34.0 33.0 31.0 1.53

NG
NH 34.0 34.0 34.0 0.00

NJ- 33.0 35.0 .1 ;

0.236 29.67 -1.01 -0.81
0.236 33.00 0.14 0.35
0.354 28.00 -1.59 -1.39

073 15.334 E7 98- x
0.236 32.67 0.02 0.23
0.354 3287 n n n 9Q

0.000

0.354
0.354

34.00 0.49 0.69

34.67 0.72 0.92

11

* = No data submitted
0 aInsufficient data x =-D

TAG SYMBOLS 11 Above control limit
termined to be an outlier J Below control limit

11

31.00- -0.55
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Cobalt-60 Statiqtica Sntmm-

The known value of this nuclide is 15.0 pCi/A with an expected precision of 5.0; the- control- limits
are 6.3 to 23.7; the warning regions are 6.3 to 9.2 and 20.8 to 23.7

40(18.3 %) Failed to respond * 163(74.8 %) Within all limits

a;
a*

* 6(2.8 %) in warning zone.
9(4.1 %) Outliers * but within control

Statistic Respondents Non-outliers
Mean 16.07 Grand Avg 14.90
Std. Dev. 11.04 2.08
Variance 121.95 4.32
% Coef. of Var. 68.71 13.96
% deviation of mean from known value 7.15 -0.68
Norm. dev. of mean from known value 0.10 -0.05
Median 15.00 15.00
% deviation of median from known value 0.00 0.00
Norm. dev. of median from known value 0.00 0.00
9(5.1 %) More than 3 norn. S.D-. . 156(87.6 %) Within 1 norm. S.D.

of known value

6(3.4 %) Between 2 and 3 norm. S.D 7(3.9 %) Between 1 and 2 norm. S.D.

2o Paricipants-. 7



KMSL-LV Intercomparisaa Study. Gamma in Water,
Ii

Cobalt-6M

lti.U

16.0
14.0
15.0
15.0

18.0 16.0 1.15 0.236 16.67
15.0 17.0 1.00 0.236 16.00
14.0 14.0 0.00 0.000 14.00
15.0 16.0 0.58 0.118 15.33
13.0 12.0 1.53 0354 11 22

t6 /50

0.61
0.38

-0.31
0.15
A5 M

0.58
0.35

-0.35
0.12

LF 14.0 14.0 15.0 0.58 0.118 14.33 -0.20 -0.23

LR 11.0 18.0 9.0 4.73 1.120 12.67 -0.77 -0.81
LT 15.0 15.0 15.0 0.00 0.000 15.00 0.04 0.00
M 15.0 15.0 16.0 0.58 0.118 -- 15.33 0.15 0.12
MA 15.0 14.0 15.0 0.58 0.118 14.67 -0.08 -0.12

MP 15.0 15.0 14.0 0.58 0.118 14.67 -0.08 -0.12
MQ 20.0 15.0 18.0 2.52 0.591 17.67 0.99 0.92
MS 14.0 16.0 15.0 1.00 0.236 15.00 0.04 0.00

M 12.0 14.0 16.0 2.00 0.473 14.00 -0.31 -0.35

15.0
13.0
13.0
14.0
16.0
16.0
15.0
24.0
16.0

15.0
15.0
15.0
14.0
16.0
14.0
13.0
18.0
16.0
16.0

0.58 0.118 15.33 0.15 0.12
1.53 0.354 13.33 -0.54 -0.58
1.00 0.236 14.00 -0.31 -0.35
2.31 0.473 15.33 0.15 0.12
0.58 0.118 15.67 0.27 0.23
1.00 0.236 15.00 0.04 0.00
2.52 0.591 15.33 0.15 0.12.
3.21 0.709 21.67 2.34 2.31
0.00 0.000 16.00 0.38 0.35

1An

PB 15.0 15.0 15.0 0.00 0.000 15.00 0.04 0.00
PC 13.0 14.0 12.0 1.00 0.236 13.00 -0.66 -0.69
PD 17.0 16.0 17.0 0.58 0.118 16.67 0.61 0.58

17.0
18.0
15.0

16.0
16.0

. .. .- V.V8 -0.I2
- a No data submitted TAG SYMBOLS a = Above control limit
0 a Insufficient data x m Determined to be an outlier 4 a Below control limit

0.58
2.52
ORA

0.118
0.591
n 118 9

16.67
15.67
'4I A I

0.61
0.27

0.58
0.23

An
KL
KM
KX
L

II

16.0
12.0
14.0
18.0'
15.0
15.0
18.0
23.0
16.0

NB
NH
NE

NK

NZ
0

niu 13.0

WM
PP

17.0
13.0
15.0

11-Ju,-1 993

Normnlized deviation

00



EMSL-LV Intercomparison Study: Gamma in Water, 11-Jun-1993
r - -11/50 1

Statistical Summary
The known value of this nuclide is 103.0 pCi/I iith an expected precision of 10.0; the control limits
are 85.7 to 120.3; the warning regions are 85.7 to 91.4 and 114.6 to 120.3

42(19.3 %) Failed to respond % 137(62.8 %) Within all limits

10(4.6 %) Outliers*-*
12(5.5 %) Out of control '.17(7.8 %) In warning zone

but not an outlier 
but within control

Statistic Respondents Non-outliers
Mean 106.02 Grand Avg 107.5.4
Std. Dev. 16.66 7.83
Variance 277.55 61.36
% Coef. of Var. 15.71 7.28% deviation of mean from known value 2.93 4.41Norm. dev. of mean from known value 0.18 0.58Median 107.33 107.33% deviation of median from known value 4.21 4.21Norm. dev. of median from known value 0.26 0.55

S1

24(13.6 %) More tharl 3 norm. S.D. ,
.86(48.9 %) Witthin 1 norm. S.D.

of known value

15(8.5 %) Between 2 and 3 norm S51(29.0 %) Between 1 and 2 norm. S.D.

ZInc-65

t
218 Participants

11 /50
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c-U5
Ezper. Rng anal Normalized deviationab Res. 1 Res. 2 Res. 3 Sigma (R + SR) Average (grand-avg) (known) Tag

KH 125.0 99.0 105.0 13.61 2.020 109.67 0.37 1.15
KL 110.0 113.0 111.0 1.53 0.177 111.33 0.66 1.44
KM 106.0 106.0 106.0 0.00 0.000 106.00 -0.27 0.52
KS 107.0 100.0 103.0 3.51 0.413 103.33 -0.73 0.06
L 91.0 94.0 95.0 2.08 0.236 93.33 -2.46 -1.67

LF 100.0 89.0 110.0 10.50 1.458 99.67 -1.36 -0.58

LR 124.0 136.0 103.0 16.70 2.808 121.00 2.33 3.12
LT 110.0 110.0 110.0 0.00 0.000 110.00 0.43 1.21
M 122.0 125.0 123.0 1.53 0.177 123.33 2.74 3.52
MA 106.0 110.0 109.0 2.08 0.236 108.33 0.14 0.92
ML 95.0 115.0 75.0 20.00 3.596 95.00 -2.17 -1.39

MP 122.0 120.0 119.0 1.53 0.177 120.33 2.22 3.00
MQ 96.0 106.0 102.0 5.03 0.591 101.33 -1.08. -0.29
MS 116.0 120.0 117.0 2.08 0.236 117.67 1.75 2.54* ,.'- 

1. 1 .%-I E - ,*s, sl~ -- X *

102.0 106.0 106.0 2.31 0.236 104.67 -0.50 0.29

N 101.0 108.0 102.0 3.79 0.413 103.67 -0.67 0.12
NB 104.0 109.0 105.0 2.65 0.295 106.00 -0.27 0.52
NH 114.0 112.0 113.0 1.00 0.118 113.00 0.95 1.73
NI 98.0 97.0 103.0 3.21 0.354 99.33 -1.42 -0.64

110.0 110.0 110.0 0.00 0.000 110.00 0.43 1.21
116.0 119.0 115.0 2.08 0.236 116.67 1.58 2.37
98.0 106.0 99.0 4.36 0.473 101.00 -1.13 -0.35NZ 110.0 108.0 116.0 4.16 0.473 111.33 0.66 1.44

O 114.0 114.0 115.0 0.58 0.059 114.33 1.18 1.96

OK 97.0 93.0 90.0 3.51 0.413 93.33 -2.46 -1.67
OL,

OM 113.0 1220 120.0 473 0.532 118.33 1.87 2.66

PB 98.0 96.0 99.0 1.53 0.177 97.67 -1.71 -0.92PC 90.0 106.0 94.0 8.33 0.945 96.67 -1.88 -1.10PD 105.0 108.0 174.0 39.00 6.858 129.00 3.72 4.50 f108.0 121.0 120.0 7.23 0.768 116.33 1.52 2.31127.0 121.0 125.0 3.06 0.354 124.33 2.91 3.70 f

83.0 101.0 90.0 9.07 - 1.120 91.33 -2.81 -2.02
ea No data submitted TAG SYMBOLS f a Above control limit
0 m Insufficient data x a Determined to be an outlier 4 a Below control limit
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Rutheium-l106 Statistical Summary

The 218 Participants
The known value of this nuclide is 119.0 pCi/I with an expected precision of 12.0; the control limitsare 98.2 to 139.8; the warning regions are 98.2 to 105.1 and 132.9 to 139.8

45(20.6 %) Failed to respond.

9(4.1 %) Outliers
5 1(23.4 %) Out of control *

but not an outlier

74(33.9 %) Within all limits

39(17.9 %) in warning zone
but within control

Statistic Respondents Non-outliers
Me 104.84 Grand Avg 103.87Std. Det. 

25.58 12.83Variance 654.41 164.65
% Coef. of Var. 24.40 12.35
% deviation of mean from known value -11.90 -12.72Norm. dev. of mean from known value -0.55 -1.18
Median 103.33 103.50
% deviation of median from known value -13.17 -13.03
Norm. dev. of median from known value -0.61 -1.21
60(34.7 %) More than 3 norm. S.D. 29(16.8 %) Within 1 norm. S.D.

29( 6. %) W of known value

39(22.5 %) Between 2 and 3 norm. S..O %) Between 1 and 2 norm. S.D.
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Ruthenium-106
Exper. Rng anal Normalized deviationb Res. 1 Res. 2 Res. 3 Sigma (R + SR) Average (grand-avg) (known) Tag

KH 116.0 122.0 110.0 6.00 0.591 116.00 1.75 -0.43
KL 134.0 115.0 117.0 10.44 0.935 122.00 2.62 0.43
KM 109.0 104.0 100.0 4.51 0.443 104.33 0.07 -2.12
Kx 104.0 101.0 95.0 4.58 0.443 100.00 -0.56 -2.74
L 94.0 105.0 87.0 9.07 0.886 95.33 -1.23 -3.42 4

LE 98.0 129.0 98.0 17.90 2.002 108.33 0.64 -1.54
LF 83.0 - 110.0 90.0 14.01 1.627 94.33 -1.38 -3.56 4

LR 112.0 97.0 99.0 8.14 0.738 102.67 -0.17 -2.36
LT 110.0 110.0 110.0 0.00 0.000 -110.00 - 0.89 -1.30
M 95.0 98.0 99.0 2.08 0.197 97.33 -0.94 -3.13 4
MA 88.0 84.0 88.0 2.31 0.197 86.67 -2.48 -4.67 4
ML 74.0 68.0 73.0 3.21 0.295 71.67 -4.65 -6.83 4

MlP 119.0 105.0 101.0 9.45 0.886 108.33 0.64 -1.54
MQ 138.0 123.0 135.0 7.94 0.738 132.00 4.06 1.88
MS 106.0 94.0 86.0 10.07 0.984 95.33 -1.23 -3.42 4

131.0 112.0 115.0 10.21 0.935 119.33 2.23 0.05

N 100.0 104.0 104.0 2.31 0.197 102.67 -0.17 -2.36
NB 92.0 98.0 95.0 3.00 0.295 95.00 -1.28 -3.46 4
NH 107.0 101.0 96.0 5.51 0.541 101.33 -0.37 -2.55
NI 84.0 83.0 63.0 11.85 1.064 76.67 -3.93 -6.11 4

100.0 110.0 110.0 5.77 0.492 106.67 0.40 -1.78
89.0 105.0 108.0 10.21 0.935 100.67 -0.46 -2.65

112.0 117.0 130.0 9.29 0.886 119.67 2.28 0.10
NZ 71.0 115.0 113.0 24.85 3.221 99.67 -0.61 -2.79
o 98.0 101.0 100.0 1.53 0.148 99.67 -0.61 -2.79- m k -. 6P-.7

OK 126.0 123.0 116.0 5.13

OM 104.0 100.0 100.0 2.31

PB 111.0 115.0 102.0 6.66
PC 81.0 86.0 84.0 2.52
PD 99.0 90.0 135.0 23.81

kzPE 21 0 8
11 a n 104.0 4.51

~'*~1 At'7

maw.~

U.492 121.67 2.57 0.38

0.197 101.33 -0.37 -2.55

0.640 109.33 0.79 -1.40
0.246 83.67 -2.92 -5.10 4
3.314 108.00 0.60 -1.59
0.73& 26. 3 i w
0.443 108.67 0.69 -1.49

PP 82.0 107.0 6 14.15 1.439 98.33 -0.80 -2.98
a - No data submitted TAG SYMBOLS a - Above control limit

0 a Intufficient data x .Determined to be an outlier 4 . Below control limit
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Cesium-137 Statistical Summary 218 Partic
The known value of this nuclide is 5.0 pCi/I with an expected precision of 5.0; the control limits
are 0.0 to 13.7; the warning regions are 0.0 to 0.0 and 10.8 to 13.7

43(19.7 %) Failed to respond . 170(78.0 %) Within all limits

ee

5(2.3 %) Outliers*

Statistic Respondents Non-outliers
Mean 14.23 Grand Avg 5.76
Std. Dev. 106.03 1.47
Variance 11242.71 .2.16
% Coef. of Var. 745.20 25.50
% deviation of mean from known value 184.57 15.29
Norm. dev. of mean from known value 0-09 0.52
Median 5.33 5.33
% deviation of median from known value 6.67 6.67
Norm. dev. of median from known value 0.00 0.23
5(2.9 %) More than 3 norm. S.D. ., 150(85.7 %) Within 1 norm. S.D.

of known value

I 20(11. 4 %) Between 1 and 2 norm. S.D.

If

pants I
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Cesium-137
Exper. Eng anal Normalized deviationRes.1 Res. 2 Res. 3 Sigma (R + SR) Average (grand-avg) (known) Tag

KH 5.0 7.0 8.0 1.53 0.354 6.67 0.31 0.58
EL 5.0 5.0 5.0 0.00 0.000 5.00 -0.26 0.00
KM 4.0 6.0 5.0 1.00 0.236 5.00 -0.26 0.00
KX 6.0 8.0 6.0 1.15 0.236 6.67 0.31 0.58
L 4.0 5.0 5.0 0.58 0.118 4.67 -0.38 -0.12

LE 11.0 5.0 4.0 3.79 0.827 6.67 0.31 0.58
LF 5.0 8.0 6.0 1.53 0.354 6.33 0.20 0.46

LI 1.0 10.0 10.0 5.20 1.120 7.00 0.43 0.69
LT 5.0 5.0 5.0 0.00 0.000 -- 5.00 -0.26 0.00
M 5.0 6.0 5.0 0.58 0.118 5.33 -0.15 0.12
MA 4.0 6.0 5.0 1.00 0.236 5.00 -0.26 0.00

MEP 5.0 5.0 6.0 0.58 0.118 5.33 -0.15 0.12
MQ 6.0 12.0 8.0 3.06 0.709 8.67 1.01 1.27
MS 6.0 6.0 8.0 1.15 0.236 6.67 0.31 0.58

6.0 5.0 5.0 0.58 0.118 5.33 -0.15 0.12

N 6.0 6.0 5.0 0.58 0.118 5.67 -0.03 0.23
NB 7.0 5.0 6.0 1.00 0.236 6.00 0.08 0.35
NH 6.0 5.0 5.0 0.58 0.118 5.33 -0.15 0.12

10.0 8.0 9.0 1.00 0.236 9.00 1.12 ' 1.39
4.0 3.0 4.0 0.58 0.118 3.67 -0.73 -0.46
5.0 7.0 7.0 1.15 0.236 6.33 0.20 0.46

o 5.0 5.0 5.0 0.00 0.000 5.00 -0.26 0.00
.OA&r

Bia 6.0 4.0
OK 4.0 4.0

5.0 1.00
5.0 n05

0.236 5.00 -0.26 0.00
0.118 4.33 -0.50 -na

+,T~~~ OA e5- b5,t~ 'N
PB 5.0 4.0 5.0 0.58 0.118 4.67 -0.38 -0.12
PC 6.0 6.0 5.0 0.58 0.118 5.67 -0.03 0.23PD 8.0 6.0 9.0 1.53 0.354 7.67 0.66 0.92PE 7.0 7.0 10.0 1.73 0.354 8.00 0.77 1.04

6.0 6.0 6.0 0.00 0.000 6.00 0.08. 0.355.0 5.0 5.0 0.00 0.000 5.00 -0.26 0.00PP 7.0 7.0 7.0 0.00 0.000 7.00 0.43 0.69
* . No data submitted TAG SYMBOLS a mAbove control limit0 a Insu-icient data x w Determined to be an outlier a u Below control limit
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Barium-133" "+,;+,.. I

The known value of this nuclide is 99.0 pCi/1 with an expected precision of 10.0; the control limits
are 81.7 to 116.3; the warning regions are 81.7 to 87.4 and 110.6 to 116.3

44(20.2 %) Failed to respond . 142(65.1 %) Within all limits

12(5.5 %) Outliers
5(2.3 %) Out of control ' 15(6.9 %) In warning zone

but not an outier 
but within control

n Statistic Respondents Non-outliers
Mt.e 95.16 Grand Avg 96.74Std. Dev. 14.34 6.87Variance 205.73 47.19% Coef. of Var. 15.07 7.10% deviation of mean from known value -3.87 -2.28Norm. dev. of mean from known value -0.27 -0.33Median 97.00 97.00% deviation of median from known value -2.02 -2.02Norm. dev. of median from known value -0.14 -0.29

18(10.3 %) More than 3 norm. S.D. .
112(64.4 %) Within 1 norm. S.D.

of known value

14(8.0 %) Between 2 and 3 norm. S.D. 2 %) Between 1 and 2 norm. S.D.

7 Zia Participants
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Barinum-133
Exper. Rag anal Normalized deviation

b Res. 1 Res. 2 Res. 3 Sigma (R + SR) Average (grand-avg) (known) Tag

RH 99.0 102.0 102.0 1.73 0.177 101.00 0.74 0.35
KL 103.0 102.0 101.0 1.00 0.118 102.00 0.91 0.52
KM 91.0 90.0 90.0 0.58 0.059 90.33 -1.11 -1.50
RX 97.0 92.0 94.0 2.52 0.295 94.33 -0.42 -0.81
L 88.0 90.0 87.0 1.53 0.177 88.33 -1.46 -1.85

LE 88.0 89.0 88.0 0.58 0.059 88.33 -1.46 -1.85
LF 94.0 95.0 97.0 1.53 0.177 95.33 -0.24 -0.64

LR 116.0 114.0 124.0 5.29 0.591 118.00 3.68 3.29 f
LT 100.0 100.0 100.0 0.00 0.000 100.00 0.56 0.17
M 94.0 96.0 93.0 1.53 0.177 94.33 -0.42 -0.81
MA 97.0 96.0 95.0 1.00 0.118 96.00 -0.13 -0.52
ML 92.0 102.0 90.0 6.43 0.709 94.67 -0.36 -0.75

MP 93.0 97.0 99.0 3.06 0.354 96.33 -0.07 -0.46
MQ 96.0 101.0 98.0 2.52 0.295 98.33 0.28 -0.12
MS 99.0 99.0 105.0 3.46 0.354 101.00 0.74 0.35

97.0 94.0 94.0 1.73 0.177 95.00 -0.30 -0.69

N 100.0 104.0 96.0 4.00 0.473 100.00 0.56 0.17
NB 78.0 75.0 100.0 13.65 1.908 84.33 -2.15 -2.54
NH 108.0 108.0 109.0 0.58 0.059 108.33 2.01 1.62
NI 75.0 86.0 84.0 5.86 0.650 81.67 -2.61 -3.00
N 96.0 90.0 92.0 3.06 0.354 92.67 -0.71 -1.10

109.0 107.0 96.0 7.00 0.768 104.00 1.26 0.87
83.0 89.0 91.0 4.16 0.473 87.67 -1.57 -1.96

0 99.0 100.0 100.0 0.58 0.059 99.67 0.51 12

PB 89.0 88.0 90.0 1.00 0.118 89.00 -1.34 -1.73
PC 107.0 104.0 91.0 8.50 0.945 100.67 0.68 0.29
PD 102.0 101.0 104.0 1.53 0.177 102.33 0.97 0.58

115.0 115.0 116.0 0.58 0.059 115.33283

PP 105.0 101.0 104.0 2.08 0.236 103.33 1.14 0.75
* m No data submitted TAG SYMBOLS f * Above control limit0 an Insufficient data x us Determined to be an outlier a. Below control limit
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INTRODUCTION

The Proficiency Environmental Testing Program is
designed to evaluate. your laboratory's performance against
other participating laboratories on the same set of
standards. Standard levels have been chosen to assist you
in ensuring that the procedure is in-control. In most
cases, standard levels aie not designed to challenge the
detection limits of the method.

The following information is provided to assist you in
the evaluation of the report. All statistical measures have
been calculated based upon generally accepted formulae.

Your Result: Every effort has been made to insure
correct data entry. Should you. find a data entry
error please notify Analytical Products Group and
we will adjust the data and reissue the report.

Reference Value: The reported Reference Value is
the calculated True Value of the standard based
upon the actual composition of the standard.

Mean of Reporting Laboratories: This value is the
Mean value of all reporting laboratories after
Outliers have been removed. Please note the
normalization of Solids data discussed below.

Standarz Deviattion: This parameter is also
calculated on the data. set after Outliers have
been removed..

Outliers.- Outliers are evaluated based. upon the..
ASTM recommended t Test at the 0.05 significance
level. Outliers- are marked in the report for
rapid identification. APG will provide additional
information on Outliers as requested. Outliers do
not necessarily indicate poor performance. They
can be caused by a faulty standard, calculation
errors, or a dilution error. However, a review
each element of the analytical process is
indicated. If we can assist you. in determination
of why a value was an Outlier, please contact APG.

2730 Washington Blvd. Belpre, Ohio 45714 (614) 423-4200
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Solids Standards: Solids standard
d ie t. i.aw ll 11. d - a.

s are individually

unique Reference Value. In order to allow
comparison between laboratories, the reported Means
and Standard Deviation have been -normalized based
upon the following formula:

X = (Reference Value-Your Result) /Reference Value

The resulting statistics are therefore reported as
relative values. The Relative Error is related to
the Mean Recovery and the Relative Deviation is
related to the Standard Deviation.

Deviation from the Mean, or Z score: This result is
an expression of how far your reported value was
from. the Mean of all reporting laboratories in terms
of number of Standard Deviations.. As a point of
reference, EPA Warning Limits are 1.96 deviations
from the Mean and EPA Acceptance Limits are 2.58
deviations. from the Mean-

Comment Line: Following the Deviation
for each. parameter is a Comment line.
line may have one of the four entries:

Entry

from the Mean
The Comment

Description

Unreported

Warning

Unacceptable

Blank

No data was submitted

Data. between. Z.97 andf Z.587 Deviations
Data outside 95% Confidence Interval

Data more than 2.58 Deviations Data
outside 99% Confidence Interval

Data within 95% Confidence Interval

These notations can be used. as a guideline in
evaluating your performance.

2730 Washington Blvd. Belpre, Ohio 45714. (614) 423-4200
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Comment Section: This section cant
submitted to Analytical Products G

ains comments
roup by program

participants. It also contains coments fU --

to participants concerning unusual characteristics

of the data set or problems with standards which

could influence the interpretation of the 
data.

Organic Standards: The analysis of environmental

samples for organic compounds requires complex.

methodologies. The Organics report is divided

into two sections. The first section is a summary

of your performance on the samples based upon the

compounds which were spiked into the standards.

The spiked value is the theoretical true value of

the sample based upon the gravimetric preparation

. and the dilution instructions included with the

sample. The Mean and Standard Deviation are

calculated using generally accepted procedures.

The second section of the- report covers compounds

which you. reported, but which were not

intentionally added to the sample. Rather than

make a judgement as to whether this data

represents false positives or actual contamination

of the sample, APG has provided an analysis 
of

laboratories reporting the same compound.

Performances zvaluation Su"mary: The section

summarizes performance data in a format similar to

the USEPA DMR-QA Report. Detailed information on

each. parameter is included in the main report-

Submitte - September 17, 1993

Thomas V. Coyner-
General Manager

(614) 423-42002730 Washington Blvd.

-9

Belpre. Ohio 45714



A? G Andicat Products Group, Inc

Comments

' - nAugust 1993

L. TDE Level I.:

The reported. results for TDN Level 1 are inconsistent
with previous studies. A. frequency distribution of the
data set is attached for your review. It shows three
distinct peaks of approximately equal height. These
are at 0.287, 0.385, and 0.532 mg/l. The first peak at
0.287 mg/l is consistent with the True Value of the
sample which was 0.290 mg/l. However, the results
suggest that there may have been a problem with the
sample. APG is currently evaluating the homogeneity of
the retained samples; however, initial testing does not
confirm a standards: problem.

APG suggests that you. disregard the results for this
parameter until a resolution of the problem can be
found.

2730 Washington Blvd. Beipre Ohio 45714 (614) 423-4200
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Performance Evaluation Summary

Customer Code; 8254 August, 1993 Page; I

$eference Standard
parameter Level Reported Value Mean Deviation Acceptance Range Comment

Standar4; pelpand mg/L

8ioc1Iemic4l p4y9e6 pefpn4 1 2471,1 94,400 277,401 26.#56 207.972 - 346.550
Biochemica. PQygej pemand 2 6,9 7.04Q 7.476 1.071 2.648 - 12.304
chemical O4yMeA DePaP4 1 45Q 427.300 449,504 27,6§8 378.149 - 521.020
Chemtcal oxygen Pemapc 2 14 14.340 10.760 4.543 1.620 - 19.900
Total organic carbon 1 141,0}7 1177800 180.221 4.796 167.846 - 192.596
Total Organic carbon 2 4,164 4.27 . 4.909 1.118 2.025 - 7.792

Standar4; nutrients mg/L

Aunopia ijitrogen as fi I 0.84 0.857 0.826 0.130 0.490 - 1.163
Ammonia hitrogep as H 2 9.0 9.155 8.968 0.832 6.821 - 11.116
Nitrate "itrogen as " 1 0.35 0.349 0.370 0.073 0.183 - 0.557
Nitrate "itrogen as N 2 4.25 4.236 4.241 0.238 3.627 - 4.854
Orthophosphate as P 1 0.14 0.117 0.120 0.016 0.080 - 0.160
Orthoopphate as P 2 9.94 9.795 9.831 0.360 8.903 - 10.760
Total Yjpldatil Nitrogen 1 0.2 . 0.290 0.477 0.237 0.000 - 1.090
Total Yjpl4aa4 Nitrogen 2 7.07 9.606 8.279 1.907 3.360 - 13.198
Total Phosphorua as P 1 0.35 0.307 0.311 0.048 0.187 - 0.436
Total phosphovus as P 2 5.12 4.609 4.644 0.422 3.554 - 5.733

Standard; Solid# mg/L

Total Suspended Solidq 1 50 57.200 50.573 4.981 37.721 - 63.425
Total Suspended Solids 2 166 190.700 176.323 14.647 138.532 - 214.113
Total Dissolved Solids 1 151 124.600 127.715 36.932 32.430 - 223.000
Total Dissolved Solids 2 409 379.900 382.573 34.377 293.881 - 471.265

Analytical Pro4cl§ Aro4pp Inc. ?740 W00Nn(Ion 3lvd., Pelpre, Ohio 45714 (614) z423-4200
p.



customer code: 8254

Level Reported

Reference
Value Mean

Standard
Deviation Acceptance Range Comment

Standard: oil & Grease mg/L

Oil & Grease
Oil & Grease

Standard: Minerals mg/L

Alkalinity as CaCO3
Alkalinity as CaCO3
calcium
calcium
chloride
chloride
conductivity umho/cm
Conductivity umho/cm
Magnesium
Magnesium
Potassium
Potassium
Sodium
Sodium
Sulfate
Sulfate
Total Hardness as CaCO3
Total Hardness as CaCO3

1
2

4.5
20.8

12

145
62.7

6.23
106.85
50.10
670
739
1.94
5.88
3.26
26.2
80.2
139
138
129
NAh
NA

5.031
24.620

12.920
149.340
55.880
6.100

108.580
51.230

705.300
783.000

1.940
6.020
2.920

25.290
77.350

138.940
148.700
147.940
147.520
40.000

5.888
22.795

13.574
144.330
55.632
6.151

108.151
51.031

699.668
773.348

1.919
5.789
3.056

25.908
77.100

136.388
146.718
146.236
146.184
40.192

2.882
2.769

2.031
7.332
3.194
0.194
2.517
2.782

29.094
33.222
0.125
0.550
o.34o
1.944
4.424
t.617
0.850
1.355
4.052
4.281

0.000 - 13.324
15.651 - 20.940

8.333
125.413
47.391

5.651
101.657
43.855

634.925
687.634

1.596
4.370
2.180

20.892
65.685

121.897
123. 884
127.259
136.J29
29.147

18.815
163.248
93.874
6.650

114.645
56.208

764.411
859.062

2.243
1.208
$.932

30.925
88.515

150.879
169.592
165.211
157.239
51.2J7

Warning

Warning
Unreported
Unreported

Standard: pH Units

pH 1 * 2.6 2.630 2.642 0.096 2.395 - 2.6O8

Analyj& Products Group, Inc. 2730 Washington B Belpre, Ohio 45714 (614)& 4200

w w

Parameter

August, 1993 Page: 2
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Customer Code: 8254

Level Reported
-2 7.3

Reference
Value

7.350
Mean

7.136

Standard
Deviation

0.151
Acceptance Range
6.746 - 7.526

Standard: Trace Metals ug/L

30.4
154
55.5
1980
15.6
157
233
1100
43.9
459
154
233
24.4
175
26.9
113
71.1
476
31.3
109
101
792
84.4
196
39.3
126
1.01
3.98

30.820
164.400
58.740

1888.100
18.610

164.300
238.900

1114.700
47.740

489.900
161.570
242.400
23.570

176.700
25.090

111.500
70.790

480.400
30.320

106.100
100.900
782.200
89.190

206.300
39.610

126.800
0.950
4.290

39.327
178.929
51.939

1975.672
19.245

165.246
244.094

1134.974
47.758

490.10S
169.294
249.167
23.930

177.913
25.931

114.541
70.368

474.219
30.711

109.492
105.666
770.767
89.212

210.781
39.204

126.789
1.027
4.128

14.490
21.312
10.591

110.409
J. 949

16.225
11.620
73.422
4.020

20.836
16.621
2$.027

1.742
1.724
2.724

12.724
4.391

23.315
3.513
8.323

17.094
43.984
6.210

10.798
2.397
4.992
0.251
0.543

1.943
108.464
30.614

1667.597
9.059

123.384
198.635
945.546
37.386

416.483
126.395
189.756
19.435

159.191
18.904
81.714
59.038

414.065
21.647
88.019
61.563

657.288
73.035

182.921
33.020

113.909
0.378
2.728

76.11
249. 394
85.263

2283.741
29. 431

207.107
289.953

1324.402
58.131

563.727
212.193
308.578
28.424

196. 629
32.958

147.368
81.697

534.372
39.776

130.965
149.769
884.246
105.389
238.641
45.389

139.668
1.676
5.529

Analytical Products Group, Inc. 2730 Washington Blvd., Belpre, Ohio 45714 (604) ,Q-4200 J
111

p.

11W

Parameter

PH
Comment

Aluminum
Aluminum
Antimony
Antimony

Arsenic
Arsenic
Barium
Barium
Beryllium
Beryllium
Boron
Boron
Cadmium
Cadmium
Chromium
Chromium
Cobalt:
Cobalt
Copper
Copper
Iron
Iron
Lead
Lead
Manganese
Manganese
Mercury
Mercury

IN.

August, 1993 Page: 3



Customer Code:

Parameter
Molybdenum
Molybdenum
Nickel

Nickel
Selenium
Selenium
Silver

Silver
Thallium
Thallium
Vanadium
Vanadium
Zinc
Zinc

8254 August, 1993

Level
1
2

1
2

1
2

1
2
1

2

1
2

1

2

Reported
189

379

55.3
296
30.6

115

46.6
105

93

946
30.5
1960

24.1
114

Reference
Value
191.940
361.800

54.850
289.500

33.500

128.400

46.200
107.800

95.490
989.000

30.420
1977.100

24.880

114.500

Page: 4

Mean
188.304
366.778
55.396

291.902
33.306

125.547
46.592

109.133
93.413

937.550
31.554

1955.207
27.157

117.333

Standard
Deviation

8.456
27.253

4.627
15.832

4.657
16.778

2.966
5.603

12.316

84.316
1.530

105.493
5.659

11.859

Acceptance Range
166.487 - 210.122
296.466 - 437.090
43.460 - 67.333

251.055 - 332.749
21.290 - 45.322
82.260 - 168.833
38.938 - 54.245
94.676 - 123.589
61.637 - 125.188

720.015 - 1155.085
27.606 - 35.502

1683.035 - 2227.379
12.557 - 41.756
86.738 - 147.928

Standard: Phenol mg/L

0.400
4.500

0.396
4.438

0.298 - 0.494
3.302 - 5.574

Standards cyanide mg/L

0.098
1.054

0.090
1.029

0.070 - 0.127
0.604 - 1.453

Standard: Residual Chlorine mg/L

Residual Chlorine
Residual chlorine

1
2

0.43
-9.25

0.352
9.433

0.334
8.689

Anilytical Products Group Inn

0.054
0.912

0.195 - 0.474
6.336 - 11.042

" I no .

Comment

Phenol
Phenol

1
2

0.421
4.60

Cyanide
cyanide

0.038
0.440

1
2

0.0870
1.034

0.011
0.164

.. .- - . "I I . I . I . .1 . . I .. I --. .W- -. 01-

erforn-anceTrac. sing Systk-
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(-? erforravnceTrac.ing Systkm

Customer Code: 8254 August, 1993

Parameter Level Reported
Seference
Value Mean

Standard

Deviation Acceptance Range Comment

Standard: Fluoride mg/L

Fluoride
Fluoride

1
2

0.12
15.3

0.120
14.400

0.131
14.478

0.028
0.734

0.060 - 0.202
12.584 - 16.371

Standard: Total organic Halide ug/L

Total organic Halide
Total organic Halide

1 21.4
2 282

18.900
276.200

20.911
255.205

6.483
30.526

Standards Hexavalent Chromium mg/L

Hexavalent chromium
Hexavalent chromium

Standards Uranium ug/L

1
2

HA
HA

0.089
0.474

0.085
0.471

0.013
0.039

0.053 - 0.118 Unreported

0.371 - 0.571 Unreported

180.200 180.800
500.500 493.000

13.936 144.846 -
26.391 424.910 -

0
r'I 14 1'n1 i,)nn- 4r71

Page: 5

4.186 -
176.447 -

37.637
333.963

Uranium
Uranium

1
2

204.
530

216.754
561.090

I* 
I n-Inrn rMA., 4r714



?stoAnyca ?dodec2s G4oup, Inc.

7utmrCode: 8254' Page: 2

Parameter: Biochemical Oxygen Demand

Your Result:
Reference Value:
Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:
Average % Recovery:
Your % Recovery:
Deviation from Mean - z Score:

mg/L
Level 1

287.1
293.400
Z77.261
26.856
77
94.499
97.853
0.366

Level 2

6.9
7.040
7.476
1.8.71

85
106.189
98.011

0.308

Comment :

Parameter: Chemical Oxygen Demand

Your Result:
Reference Value:
Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:
Average % Recovery:
Your % Recovery:
Deviation from Mean - z Score:

mg/t.
Level 1

450
427.300
449 . 585
27.688
37

105.215
105.312

0.015

Level 2

12
11.340
10.760

3.543
38
94.885

105.820
0.350

Comment:

Parameter: Total Organic Carbon

Your Result:
Reference Value.-
Mean of Reporting Laboratories:
Actual- Standard. Deviation:
Number Reporting:
Average % Recovery:
Your % Recovery:
Deviation from Mean- - z Score:

mg/L.
Level 2.

181.81.7
177.800
180.221

4.796
26

101.362
102. 259

0.333

Level 2

4.161
4.270
4.909
1.118

3 L
114.959

97. 447'
0.669

Comment:

2730 Washington Blvd.

1411111 - - - - - -

Belpre, Ohio 45714 (614) 423-4200



AAn? ytica ?roducts Gcoup, mc.

7customer Code: 8254

Parameter: Ammonia Nitrogen as N

Your Result:
Reference Value:
Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:
Average % Recovery:
Your t Recovery:
Deviation from Mean - z Score:

Page: 2

mg/L
Level 1

0.82
0.857
0.826
0.130

69
96.423
95.683
0.049

Level 2

9.00
9.155
8.968
0.832

66
97. 963
98.307
0.038

Comment:

Parameter: Nitrate Nitrogen. as N

Your Result:
Reference Value:
Mean of Reporting Laboratories:
Actual Standard Deviation:
umber Reporting:
Average t Recovery:
Your k Recovery:
Deviation from Mean - z. Score:

mg/L
Level 1

0.35
0.349
0.370
0. 073

45
106.015
100.287

0. 275

Level 2.

4.25
4.236
4.241
0.238

42
100.107
100.330

0.040

Comment: .

Parameter: Orthophosphata as P

Your Result:
Reference Value:
Mean of Reporting Laboratories:
Actual Standard. Deviation:
Number Reporting:
Average t Recovery:
Your k Recovery:
Deviation from Mean - z Score:

mC/rT
Level L

0.13
0.117
0.120
0.016

33
103.303
111.492

0.615

Level 2

9.94
9.795'
9.83L
0.360

31
100.370
101.480

0.302

Comment:

270WNigo ld epe~Oi 51 64 240
2730 Washington Blvd. Belpre, Ohio 45714 (614) 423-4200



A? C Mstytcct ?roducts Goup, Inc.

O~umer Code: 8254

Parameter: Total Kjeldahl Nitrogen

Your Result:
Reference Value:
Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:
Average t Recovery:
Your k Recovery:
Deviation from Mean - z Score:

mg/L
Level 1

0.28
0.290
0. 477
0.237

37
164.511
96.552
0.830

Page: 3

Level 2

7.07
9.606
8.279
1.907

38
86.187
73.600
0.634

Comment:

Parameter: Total Phosphorus as P

Your Result:
Reference Value:
Mean of Reporting Laboratories:

*Actual Standard Deviation:
Number Reporting:
Average % Recovery:
Your % Recovery:
Deviation from Mean - z Score:

Comment:

Parameter: Total- Suspended. Solids

Your Result:
Reference Value:
Relative Error %-
Relative Deviation :
Number Reporting:
Average k Recovery:
Your k Recovery:
Deviation from. Mean - z Score:

mg/L
Level I

0.35
0.307
0.311
0.048

46
101.401
113.969

0.798

mg/L
Level I

50
57. 200
11.586
8.709

117
88.414
87. 413
0.115

Level 2.

5.12
4.609
4.644
0.422

46
100.755
111.087

1.128

Level 2

166
--190.700

7.539
7.681

116
92.461
87. 04&

0.705

Comment:

2730 Washington Blvd.

hh- -A

(614) 423-4200Belpre, Ohio 45714.



A? M.Aiydcal ?rducts Crop, Inc

Customer Code: 8254

Parameter: Total Dissolved Solids

Your Result:
Reference Value:
Relative Error t
Relative Deviation t
Number Reporting:
Average k Recovery:
Your % Recovery:
Deviation from Mean - z Score:

mg/L
Level 1

151
124.600

2.500
29.641
49

102.500
121.188

0.630

Page: 4

Level 2

409
379.900

0.704
9. 049

47
100.704
107.660

0.769

Comment:'

Parameter: Oil & Grease

Your Result:
Reference Value:
Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:

*Average t Recovery:
Your t Recovery:
Deviation from Mean - z Score:

Comment:-

Parameter: Alkalinity as CaCO3

Your Result:
Referenca Value:
Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:
Average %- Recovery:
Your % Recovery:
Deviation from Mean - z Score:

mg/L
Level I.

4.5
5.033-
5.888
2.882

55
117.038
89.445
0.482

mg/L
Level 2.

12
12.920
13.574
2.03.

39
105.063

92. 879
0. 775

Level 2

2.0.E
24.620
22.795
2.769

52
92.588
84. 484
0.721

Level 2

145
'-149.340

144.330
7.332

43
96.645
97.094
0.091

Comment:

2730 Washington Blvd. Belpre, Ohio 45714 (614) 423-4200



A?G AnQiytical ?roducts Gcoup -I 14

ustomer Code: 8254

Parameter: Calcium mg/L
Level I.

Your Result:
Reference Value:.
Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:
Average % Recovery:
Your % Recovery:
Deviation from Mean - z Score:

Comment: '

62.7
55.880
55.632
3.194

31.
99.557

112.205
2.213

Page: 5

Level 2

6.23
6.100
6.151
0.194

27
100.831
102.131

0.410

Warning

Parameter: Chloride mg/L
Level 1

Your Result:
Reference Value:
Mean of Reporting Laboratories:
Actual Standard Deviation:

'umber Reporting:
verage t Recovery:

Your % Recovery:
Deviation from Mean - z Score:

106.85
108.580
108.151
2.517

38
99.605
98.407
0.517

Level 2

5G.10'
51.230
51.031

2.782
43
99.612
97.794
0.335

Comment:

Parameter: Conductivity umho/cm

Your Result:
Reference: Value:
Mean of Reporting Laboratories:
Actual Standard. Deviation:
Number Reporting:
Average k Recovery:
Your % Recovery:
Deviation from Mean - r Score:

umhos/cm
Level I

670
705.300
699. 668
25.094
47
99.201
94.995

1.182

Level. 2

739
.. 783. 000
773.348

33.222
50
98.767
94.381
1.034

Comment:

2730 Washington Blvd. (614) 423-4200Belpre Ohio 45714



AAG ytica ructs Group, Inc.

Customer Code: 8254

Parameter: Magnesium mg/L
Level 1

Your Result:
Reference Value:.
Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:
Average t Recovery:
Your % Recovery:
Deviation from Mean - z Score:

1.94
1..940
1.919-
0 .125

26
98.920

100.000
0.167

Page: 6

Level 2

5.88
6.020
5.789
0.550

30
96.158
97.674
0.166

Comment:*-

Parameter: Potassium mq/
Level 1

Your Result:
Reference Value:
Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:

WAverage % Recovery:
Your V Recovery:
Deviation from Mean - z Score:

3.26
2.920
3.056
0.340

23
104.655
111.644

0.601

Level 2.

26.2
25.290
25.908
1.944-

26
102.445
103.598

0.150

Comment:

Parameter: Sodium mg/L
Level. I

Your Result:
Ref erence Value:
Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:
Average % Recovery:
Your - Recovery:
Deviation from Mean - r Score:

80.2
77.350
77.100
4.424

29
99.677

103.685
0.701

Level 2

139
- -138'. 940
136.388

5.617
28
98.163

100.043
0.465

Comment:

2730 Wasnington Blvd.

-. M

Belpre, Ohio 45714 (614) 423-4200



G Aniytical ?roducts Gcoup, Inc

Customer Code: 8254

Parameter: Sulfate

Your Result:
Reference Value:
Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:
Average % Recovery:
Your % Recovery:
Deviation from Mean - z Score:

mg/L
Level 1

138
148.700
146.718

8.850
39
98.667
92.804
0.985

Page: 7

Level 2

129
147.940
146.236

7.355
38
98.848
87.198
2.343

Comment: Warning

Parameter: Total Hardness as CaCO3

Your Result:
Reference Value:
Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:
Average % Recovery:
Your % Recovery:
Deviation from Mean - z Score:

II

mg/L
Level 1

NA
147.520
146.784

4.052
35
99.501

0.000

Level 2

NA.
40.000
40.192
4.281

37
100.480

0.000

Unreported

Units
Level 1

Parameter: pH

Your Result:
Reference Value:
Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:
Average % Recovery:
Your % Recovery:
Deviation from Mean - z Score:

2.6
2.630
2.642
0.096

123
100.441
98.859
0.435

Unreported

Level 2

7.3
7.350
7.136
0.151

125
97.089
99.320
1.084

Comment:

2730 Washington Blvd.

Comment:

Belpr, Ohio 45714 (614) 423-4200



AG JnalyIcaI ?roducts Group, Inc.

Customer Code: 8254

Parameter: Aluminum

Your Result:
Reference Value:
Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:
Average % Recovery:
Your % Recovery:
Deviation from Mean - z Score:

Comment:

ug/L
Level 1

30.4

30.82039. 327

14.490
33

127.602
98.637

0.616

Page: 8

Level 2

154
164.400
178.929
27.312
35

108.838
93.674

0.913

Parameter: Antimony
ug/L

Level 1
Your Result:
Reference Value:
Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:
Average % Recovery:
Your % Recovery:
Deviation from Mean - z Score:

55.5
58.740
57.939
10.591
36
98.636
94.484

0.230
Comment:

Level 2

1980
1888.100
1975.672
119.409
36

104.638
104. 867

0.036

Parameter: Arsenic

Your Result:
Reference Value:
Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:
Average % Recovery:
Your % Recovery:
Deviation from Mean - z Score:

ug/L
Level 1

15.6
18.670
19.245
3.948

49
103.078
83.557
0.923

Comment:

Level 2

157
164.300
165.246

16. 225
48

100.576
95.557

0.508

2730 Washington Blvd.
(614) 423-4200

0

is-

Belpre, Ohio 45714



A? G Analytical ?roducts Gcoup, Inc.'

Customer Code: 8254

Parameter: Barium

Your Result:
Reference Value:
Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:
Average % Recovery:
Your % Recovery:
Deviation from Mean - z Score:

ug/L
Level 1

233
238.900
244.094
17.620
46

102.174
97. 530

0.630

I

Comment:

Parameter: Beryllium

Your Result:
Reference Value:
Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:
Average % Recovery:
Your % Recovery:
Deviation from Mean - z Score:

ug/L
Level 1

43.9
47.740
47.758

4.020
48

100.038
91.956
0.960

Level 2

459
489.900
490.105
28.536
47
100. 042
93.693

1.090

Comment:

Parameter: Boron

Your Result:
Reference Value:
Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:
Average % Recovery:
Your k Recovery:
Deviation from Mean - z Score:

ug/L
Level 1

154
161.570
169.294

16.627
17

104.781
95.315
0.920

Level 2

233
242.400
249.167

23.027
18

102.792
96.122
0.702

Comment:

2730 Washington Blvd.

Page: 9

Level 2

1100
1114.700
1134.974

73.422
48
101.819
98.681

0.476

Belpre, Ohio 45714 (614) 423-4200



A?G Anajytical Products Grop, Inc.

Customer Code: 8254

Parameter: Cadmium

Your Result:
Reference Value:
Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:
Average % Recovery:
Your t Recovery:
Deviation from Mean - z Score:

ug/L
Level 1

24.4
23.570
23.930

1.742
63

101.527
103.521

0.270
Comment:

Parameter: Chromium
ug/L

Level 1
Your Result:
Reference Value:
Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:
Average % Recovery:
Your % Recovery:
Deviation from Mean - z Score:

Comment:

26.9
25.090
25.931
2.724

58
103.352
107.214

0.356

Page: 10

Level 2

175
176.700
177.913

7.254
61

100.686
99.038

0.402

Level 2

113
111.500
114.541
12.724
65

102.727
101.345

0.121

Parameter: Cobalt

Your Result:
Reference Value:
Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:
Average * Recovery:
Your % Recovery:
Deviation from Mean - z Score:

ug/L
Level 1

71.1
70.790
70.368
4.391

30
99.403

100.438
0.167

Comment:

Level 2

476
480.400
474.219
23.315
29
98.713
99.084

0.076

2730 Washington Blvd. Belpre, Ohio 45714

(614) 423.4200

0

0

II

I

(614) 423-4200



A? G Aiyticai ?roducts Group, Inc.

Page: 11Customer Code: 8254

Parameter: Copper ug/L
Level 1

Your Result:
Reference Value:
Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:
Average % Recovery:
Your % Recovery:
Deviation from Mean - z Score:

31.3
30.320
30.711

3.513
59

101.291
103.232
. 0.168

Level 2

109
106.100
109.492

8.323
62

103.197
102.733

0.059

Comment:

Parameter: Iron

Your Result:
Reference Value:
Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:
Average % Recovery:
Your % Recovery:
Deviation from Mean - z Score:

ug/L
Level I

101
100.900
105.666
17.094
52

104.724
100.099

0.273

Level 2

792
782.200
'770.767

43.984
54
98.538

101.253
0.483

Comment:

Parameter: Lead ug/L
Level 1

Your Result:
Reference Value:
Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:
Average % Recovery:
Your % Recovery:
Deviation from Mean - z Score:

84.4
89.190
89.212

6.270
58

100.025
94.629
0.767

Level 2

196
206.300
210.781

10.798
64

102.172
95.007
1.369

Comment:

2730 Washington Blvd.

I

Belpre, Ohio 145714 (614) 423-4200



A?j5naiycaI ?oduct Group, Inc.

Customer Code: 8254 
Page: 12

Parameter: Manganese ug/L
Level 1 Level 2

Your Result: 39.3 126
Reference Value: 39.610 126.800
Mean of Reporting Laboratories: 39.204 126.789
Actual Standard Deviation: 2.397 4.992
Number Reporting: 50 47
Average % Recovery: 98.976 99.991
Your % Recovery: 99.217 99.369
Deviation from Mean - z Score: 0.040 0.158

Comment:

Parameter: Mercury ug/L
I. Level 1 Level 2

Your Result: 1.01 3.98
Reference Value: 0.950 4.290
Mean of Reporting Laboratories: 1.027 4.128
Actual Standard Deviation: 0.251 0.543
Number Reporting: 41 41
Average % Recovery: 108.087 96.235
Your % Recovery: 106.316 92.774
Deviation from Mean - z Score: 0.067 0.273

Comment:

Parameter: Molybdenum ug/L
Level 1 Level 2

Your Result: 189 379
Reference Value: 191.940 361.800
Mean of Reporting Laboratories: 188.304 366.778
Actual Standard Deviation: 8.456 27.253
Number Reporting: 23 23
Average % Recovery: 98.106 101.376
Your % Recovery: 98.468 104.754
Deviation from Mean - z Score: 0.082 0.448

Comment:

2730 Washington Blvd. (614) 423-4200Belpre, Ohio 45714



A?G Anoiyticai ?roduCts Group, Inc."

Customer Code: 8254

Parameter: Nickel .ug/L
Level 1

Your Result:
Reference Value:
Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:
Average % Recovery:
Your % Recovery:
Deviation from Mean - z Score:

55.3
54.850
55.396
4.627

60
100.996
100.820

0.021

0

Comment:

Parameter: Selenium ug/L
Level 1

Your Result:
Reference Value:
Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:
Average % Recovery:
Your % Recovery:
Deviation from Mean - z Score:

30.6
33.500
33.306
4.657

47
99.421
91.343
0.581

Level 2

115
128.400
125.547

16.778
46
97.778
89.564
0.629

Comment:

Parameter: Silver ug/L
Level 1

Your Result:
Reference Value:
Mean.of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:
Average % Recovery:
Your % Recovery:
Deviation from Mean - z Score:

Level 2

46.6
46.200
46.592

2.966
48

100.848
100.866

0.003

105
107.800
109.133

5.603
47

101.236
97.403
0.738

Comment:

2730 Washington Blvd.

Page: 13

Level 2

296
289.500
291.902
15.832
67

100.830
102.245

0.259

Belpre, Ohio 45714 (614) 423-4200



A?G fnaytcal ?roducts Group, Inc.

Customer Code: 8254

Parameter: Thallium L

Your Result:
Reference Value:
Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:
Average % Recovery:
Your % Recovery:
Deviation from Mean - z Score:

Page: 14

A/j I

Level 1

93
95.490
93.413
12.316
39
97.824
97. 392

0.033

Level 2

946
989. 000
937.550
84-.316
37
94.798
95.652
0.100

Comment:

Parameter: Vanadium

Your Result:
Reference Value:
Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:
Average % Recovery:
Your % Recovery:
Deviation from Mean - z Score:

ug/L
Level 1

30.5
30. 420
31.554
1.530

24
103.728
100.263

0.689

Level 2

1960
1977. 100
1955.207
105.493

28
98.893
99.135
0.045

Comment:

Parameter: Zinc

Your Result:
Reference Value:
Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:
Average % Recovery:
Your % Recovery:
Deviation from Mean - z Score:

ug/L
Level 1

24.1
24.880
27.157

5.659
46

109.151
96.865
0.540

Comment:

I
2730 Washington Blvd. (614) 423-4200

Level 2

114
114.500
117.333
11.859
56

102.474
99.563
0.281

Belpre, Ohio 45714



A? G'Anaiytical ?roducts Group, inc.

Customer Code: 8254

Parameter: Phenol mg/L
Lev

Your Result:
Reference Value:
Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting: 2
Average % Recovery: 9
Your % Recovery: 10
Deviation from Mean - z Score:

al 1

).421
3.400
).396
0.038
7
9.009
5.250
0.655

Page: 15

Level 2

4.60
4.500
4.438
0.440

26
98.614

102.222
0.369

Comment:

Parameter: Cyanide mg/L
Level 1

Your Result:
Reference Value:
Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:
Average % Recovery:
Your % Recovery:
Deviation from Mean - z Score:

Comment:

Parameter: Residual Chlorine

Your Result:
Reference Value:
Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:
Average % Recovery:
Your % Recovery:
Deviation from Mean - z Score:

mg/L
Level 1

0.43
0.352
0.334
0.054

68
95.088

122.298
1.771

Level 2

9.25
9.433
8.689
0.912

64
92.109
98.060

0.615

Comment:

2730 Washington Blvd.

0.0870
0.098
0.098
0.011

28
100.167
88.595
1.041

Level 2

1.034
1.054
1.029
0.164

29
97.599
98.102

0.032

Belpre, Ohio 45714 (614) 423-4200



epm= Analytical ?roducts Group, Inc.

Customer Code: 8254

Parameter: Fluoride

Your Result:
Reference Value:
Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:
Average % Recovery:
Your % Recovery:
Deviation from Mean - z Score:

Page: 16

mg/L
Level I

0.12

0.120
0.131
0. 028

31
109.193
100.000

0.399

Level 2

15.3
14.400
14.478
0.734

30
100.540
106. 250

1.120
Comment:

Parameter: Total Organic Halide

Your Result:
Reference Value:
Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:
Average % Recovery:
Your % Recovery:
Deviation from Mean - z Score:

ug/L
Level 1

21.4

18.90020.911
6.483

9
110.641
113.228

0.075
Comment:

Level 2

282
276.200
255.205
30.526
10
92.399

102.100

0.878

Parameter: Hexavalent Chromium

Your Result:
Reference Value:
Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:
Average % Recovery:
Your % Recovery:
Deviation from Mean - z Score:

Comment:

mg/L
Level i

NA
0.089
0. 085
0.013

26
95. 657

0.000

Unreported

Level 2

NA
0.474
0.471
0.039

25
99.419

0.000

Unreported

2730 Washington Blvd.
(614) 423-4200

0

100

Belpre, Ohio 45714



A? Analytical ?roducts Group, Inc.

Customer Code: 8254

Parameter: Uranium ug/L
Level 1

Your Result:
Reference Value:
Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:
Average % Recovery:
Your % Recovery:
Deviation from Mean - z Score:

204
180.200
180.800

13.936
5

100.333
113.208

1.665

Page: 17

Level 2

530
500.500
493.000

26.391
5

98.501
105.894

1.402

Comment:

2730 Washington Blvd.

ENEELWV

I

Belpre, Ohio 45714 (614) 423-4200



0 825A -
Data Return instructions

Data Reporting:

The P.E.T. Program has been designed to allow you to compare your
results with those of other participating laboratories. In order to insure
comparability of results, please check the units for each parameter withthe data reporting form. Your results should be returned on the enclosed
reporting form.

All data Is handled as proprietary information and will not be exchangedwith other laboratories. Therefore, feel free to add additional informa-tion for your own internal use. Reports will include a transcription of your
original data for verification.

Each data form shoulo digned by the laboratory supervisor before sub-mittal. In order to be included In the statistical analysis your data mustbe received by the submittal date shown on the front of this form. If Youchoose to submit your data by FAX, you must also return the originalof this form by mail. Please note that the FAX results must have thecustomer code on every page.

Should you have any questions rqgarding the P.E.T. Program Contact:

Analytical Products Group, Inc.
2730 Washington Blvd.

Belpre, OH 45714
614-423-4200 800-272-4442

FAX 614-423-5588

DATA MUST BE RETURNED BY:

LAB SUPERVISOR:

Demand Lavel 1 vel 2 Test Method

Biochemical Oxygen Demand mg/L ' . 9 fPA -- L44
Chemical Oxygen Demand mg/L !450 ar.. A a.-
Total Organic Carbon mg/I j 81,2 411A l EPA k -45. 1

Ammonia Nitrogen as N mgIL . :.2 QJV R &PA-4 -
Nitrate Nitrogen as N mg/L D 35 4 .2- PA-3 a_
Orthophosphate as P mg/L 0, 1.3 t. q4 g .

Total Keldahl Nitrogen mg/IL 0. 2S 7. Q 7 SpA. I.
Total Phosphorus as P mg/I0. 25 5, l. --- .2

Solids

Total Suspended Solids mg/L { EPA J - LgD 
Total Dissolved Solids mg/IL 1 1 j44 J a 9 A -3A

Oi & **es

Ol1 & Gease mg/L L PffQy I

Alkalinity as CaCO3 mg/I i j.9A - .310.1
Calcium mg/L . L .2. 3I EPA --206, 7
Chloride mg/L /{.15. / PA - 325-3
Conductivity umho/cm 70 17 /9 E PA. -L.L

Magnesium mg/L 99I 5.A-.. .. -7
Potassium mg/1- 2- (.Z FP:A .06-7
Sodium mgL 869 .3q EPA -20.7
Sulfate mg/L I.,i E P., 3gQ
Total Hardness as CaC02 mg/L

pH

PH - units 1..1a 1-7.3 kPA..-j3. I

Report ALL results as mg/L except as indicated

Nutrients

'
'AG IP03

MI orals



Lhvel 1 Level 2AU est MelhiY9 3 A
ra w Volatile$

Aluminum ug/L - -4 )54 F PA -20..

Antimony ugIL ul F- _0 4W _I

Arsenic ug/L 15 la I7 E FA-.0.

Barium ug/L 2-3 Q gPA:.fy
Beryllium ugL 43. JQS E PA -zo -1
Boron ug/L 1 514 ? 3 E LA -.I2o.

Cadmium ug/L Ah A4 175 PPA-2CO'7I

Chromium ug/L -2j.q Dj3 E pA -. p
Cobalt ug/L .71J 4 PP - 7

Copper ug/L 3, PA -2 (
Iron ug/L jI *74-. -PA O

Lead ug/L g. 4 ign I' '--2 .

Manganese ug/L 1.3 .2k$ YA -. 5M?

Mercury ugJL I. jul 3 . 9 M -.24-s.

Molybdenum ug/L 30 -q P
Nickel ug/L 5jr5. .

Selenium ug/L 3'-0 115 EPA -2W2

Silver ugIL 416- I / r -

Thallium ugL 4q q Aa EF- .A 21 2

Vanadium ug/L .3p, !V I F P -.2b) . 2
Zinc ugIL 2A I /1 -&

Phenol malL 0,1 4,(pQ zP9l 0.

Cyanide mghL [__ L A--35.2.

Residual Chlorine mg/L O 43 15 5: - 24.
Aluminum HIgh Level mgIL M d zet
Fluoride mg/L .2.. 5.. EPA -.140 2
Total Organic Halides (TOX) ugIL 2 .- EPA - 402

Hexavalent Chromium mg/L tdlbL..
_Uranium ugIL r -Ec--14io

Level 1 Level

T.-

trans-1,3-Dichloropropene ug/L

Methylene chloride ugIL __ I __ I ____

2 Method

[ ,,n~iL
Benzene ugI

Chlorobenzene ug/L

1,2-Dichlorobenzene ug/L

1.3-Dichlorobenzene ugL

1,4-Dichlorobenzene ugL

Ethylbenzene ugIL

Toluene ug/L

Bromodichloromethane ug/L

Bromoform ugL

Bromomethane ug/L

Carbon tetrachloride ug/L

Chloroethane ug/L

2-Chloroethyl vinyl ether ug/L

Chloroform ughL

Chloromethane ugL

Dibromochloromethane ugL

Dichlorodifluoromethane ugL -

1.1-Dichlorelhane ughL

1,2-Dichloroethane ugL

1,1-Dichloroethane ugL

trans-1,2-Dichloloethene ugIL

1.2-Dichloropropane ugL

cis-,3-DichlooprOPene ugiL



MAXWELL S-CUBED

PERFORMANCE EVALUATION

RESULTS



PERFORMANCE EVALUATION SUMMARY SHEET

Laboratory: Maxwell Laboratories, Inc. S-Cubed Div

Number Acceptable Number Analyzed % Acceptable

Metal
Inorganic
Organic

WP-029

Metal
Inorganic
Organic

WP-030

Metal
Inorganic
Organic

WS-032

Metals
Inorganic
Organic

PE Sample

WP-028

36
21
52

50
30
54

72.0
70.0
96.3

34
27
52

50
30
52

68.0
90.0

100.0

46
37
52

48
38
54

95.8
97.4
96.3

19
6

43

19
6

53

100.0
100.0
81.1



PERFORMANCE EVALUATION REPORT

WATER POLLUTION STUDY NUMBER VP028

OATE: 6/22/92

LABORATORY: CA061-

SABPLE REPORT TRUE ACCEPTANCE VAaNING PERORMAnxCE
ANALYTES xUm0zR VALUE TALUE LIMITS LIMITS VALUATION

TRACE METALS IN NICROG2AMS PER LITER:

ALONINUM 1 1810 2100 1790- 2&920 1870- 2340 C3ECK FOR ERROR

2 7914 950 778- 110 823- 1090 CHECX FOR ERROR

.ARSENIC 1 97.7 100 71.8- 127 78.7- 120 ACCEPTASLE
2 518 430 348- 508 368- Q88 NOT ACC2PTASLZ

BERYLLIUM I 1am 100 74.9- 126 31.4- 120 AC=2?TASLE
2 141 40 30.0- 50.9 32.6- 48.2 ACCEPTABLE

CADMIUM L 296 250 210- 290 220- 2!0 NOT ACCEPTABLE
2 418 40 32.3- 48.7 34.8- 46.7 CHECT FOR ERROR

COBALT 1 12% 110 95.3- 126 99.3- 122 C3ECX FOR ERROR
2 410 370 322- 414 334- 4C3 CHECX ?OR ERROR

CHROMIUM 1 888 800 658- 927 691- 393 AC!7PTABLE
2 31U6 315 266- 371 279- 358 ACCEPTABLE

COPPER I 342 790 714- 877 735- 356 AC!7PTA3LE
2 135 130 113- laq 117- Lao ACCEPTABLE

IRON 1 1630 1500 1310- 1690 1360- 1650 ACCEPTABLE
2 576 540 471- 613 489- 595 ACCEPTI3LZ

NERCURY 1 4.51 5.30 3.39- 6.65 4.2%- 5.30 ACCEPTABLE
2 0.43 0.330 .0869-0.620 0.154-0.552 ACCEPTABLE

MANGANESE 1 881 810 731- 386 750- 867 CnZC% ?CR ERROR
2 119 110 94.1- 1:5 97.9- 121 - ACCEPTAaLE

NICKEL 1 834 740 660- 314 630- 714 NOT ACCE?TABLE
2 2450 2200 1970- 2410 2020- 2360 NOT ACCEPTABLE

LEAD 1 576 550 474- 623 93- 601 ACCEPTABLE
2 164 150 120- 179 U7 172 ACCEPTA3LE

------- -- ------------------ -

BASED UPON THEORETICAL CALC3LATIONS,

PAGE

3R A R!!RENCZ IALUE 44EB NECESSARY.

4

2



PERFORMANCE EVALUATION REPORT

dATE3 POLLUTIOX STUDY NUMBER dPO28

OAT!: 6/22/92

LASORATORY: C1061

SAMPLE REPORT TRUE ACCEPTANCE AA3NrNG PERFORNANC!

ANALITES NUMBER VALUE VALUE= LIMITS LINITS EVALUATION

TRACE METALS I SICROGRAMS PER LITER:

SELENIUM

VARADrum

ZIN C

ANTISMONT

SILTER

TSALLIUM

HO LTBDE

STRONTIU

TITANIUM

Pff-UNITS

1 14.4
2 55.7

1 10600
2 6290

1. 385
2 1470

3 < 70
4 < 70

3 10
< C 10

3 38.1
4 < 4.3

am 3 < 14i
4 27

N 3 34
4 < 20

3 137
4 134

MINERALS IN MILLIGRAMS PER

3 9.41
4 6.79

SPEC. CONo.
(UNHOS/C, AT 25 C)

114.0 6.59- 18.8
55.0

10000
6000

360

84.9
39.1

1.03
10.6

33.9
3.07

1.79
21.0

30.9
9.09

LSO
106

LITER:

9.40
6.80

1 521 545

31.6- 72.0

8530-11300
5250- 6690

(906
1370

106
50.6

1.40
12.6

41.3
5.01

7.64
27.3

96.7
1.:

171
121

313-
:2:0-

56.*2-
241.7-

0.652-
8.45-

25.9-
* . 25-

1 . 2-

64.9-
7.0u-

87.9-

8.11- 17.3
36.6- 67.0

8890-11000
5440- 6510

229-
!270-

62.7-

0.748-
3.98-

28.0-
1. 7ti-

2.a3-
16.1-

69.z-
7.59-

131-
92.4-

(EXCEPT AS NIOTED)

9.09- 9.64 9.15-
6.63- 6.36 i.67-

1187- 570 198-
2 693 742 660- 810

395
i3:0

99.6
47.2

1.30
12.1

39.7

6.85
25.4

92.4
10.6

165
117

9.57
6. *

560

ACC!PTIBLE
ACC:PTABL

ACC2TABLZ
ACCEPTASLE

ACCEPTABL!
AC'ZPA 3LE

flIUSA3LZ DAT1
SIaSA3LZ DATU

IUUSABLE UATA
INUSABL! DATI

ACCEPTA5LZ
INUSABLE DATA

u!USAeLZ DATA
C3EC3 FOR ZRROR

A C=PT A L
U73SABLZ DATA

NOT ACCEPTA3LZ
NOT ACCZPTABLZ

AC:TPTA LZ
ACCP TA SLZ

ICCEPTA 31.
ACEPTABLE

SASED UPON THECSETICAL CILCULATIOIS, CR a REF!RENCZ TALUE ISEN IECZSSARY.

?IGE 2

i79- 791



PERFORMANCE EVALUaTION REPORT

WATER POLLUTION STUDf NUMBER WP028

DATE: 5/22/92

LABORILT0R: CJ061

S&SPLE REPORT TRUE ACCEPTANCE WARNING PEsFORMANCZ

ANALYTES NUBSER VALUE V&LUE* LllITS LIM !VLLUATION

NINERALS IN 8ILLIGRASS PER

TUS AT 180 C 1 290
2 570

CALCIUM 1 6.38
2 110

MAGNESIUN 1 31.7
2 0.541

SODIUN 1 27.6
2 25

POTASSIUM 1 21.3
2 1Z.3

TOTAL ALKALINITY 1 13.7
(AS CACO3) 2 37.9

CHLORIDE 1 101
2 158

FLOORIDE L L.93
2 0.168

SULFATE 1 65.1
2 29.1

NUTRIENTS IN SILLIGRAMS iER

AdfONIA-NITROGN 1 2.51
2 13.3

NITRATE-NITROGEN 3. LL.6
2 4.61

LITER:

316
405

6.00
98.0

33.0
0.100

' 5.2
24t.4

22.0
12.0

15.0
36.0

108
176

1.20
0.140

63.0
29.0

LITER:

2.30
14.0

15.0
4.80

(EXCEPT AS NOTED)

217- 370
306- 605

5.03- 6.84
85.2- 109

29.2- 36.8
0.465-40.741U

23.2- 28.2
21.9- 27.3

19.0- 25.5
10.3- 13.9

10.9- 20.1
30.a- 11.4

96.1- 116
!59- 190

1.31- 1.35
.0851-0.204

53.4- 70.6
23.5- 33.2

1.36- 3.07

12.1- 17.6
3.75- 5.72

236- 351
344- 568

5.26- 6.61
38.2- 106

30.1- 35.9
0.300-0.7C6

2.9- 27.6
22.5- 26.4

19.3- 21.7
10.7- 13.5

12.1- 18.9
32.1- 40..

98.5- 113
163- 186

1.35- 1.30
0.100-0.139

55.5- 68.5
24.7- 32.0

2.31- 2.93
11.3- 16.0

12.8- 16.9
3.99- 5.48

ACCZPTAaLE
C3ECX ?OR !RROR

ACCZPTA3LZ
R 07AC2EPTASLZ

AC:!P9A3LZ

AC=ZPTAaLZ
ACCSP7A3LZ

ACZZP!A3L
ACCZPT'rBLZ

AC3P!.XLE

AC:ZT3ALZ
MOT AC=_'?TA3LZ

MTAC=ZP7A3LZ

ACC2PTAB t.

ACCEPTABLZ

ACCEPTABLEAC=Z?-ABL7-

AC-_':PTA8LZ
AC=2PT 3L 7

SASED UPON THEORETICIL CILCULATIONS, CR A RZF??EqC3 7AL3! 'PEH4 AzEZSA a.

PAGE 3



PERFORMANCE EVALUATION REPORT

WATER POLLUTION STUD! NUMBER WP028

DATE: 6/22/92

LABORATORI: CA061

SAMPLE REPORT TRUE ACCEPTANCE VARYING PERFORMANCZ

&NALTTES NUMBER ?ALgE TALUE* LIMITS LIMITS EVALUATION

NUTRIENTS I NILLIGRAMS PER LITER:

ORTHOPHOSPHATE 1 0.64 0.510 0.419-0.598 0.440-0.577 NOT AC:!PTABLE

2 2.50 2.30 1.92- 2.63 2.01- 2.54 ACCZPTABLZ

DEMANDS IN 6ILLIGRAdS PER LITER:

COD 1 55.3 56.3 38.2- 69.5 M2.2- 65.6 ACCZPTABLZ

2 101 98.d 75.4- 117 30.7- 112 ACCZPTABLZ

TOC i ii.1 22.2 13.3- Z5.: 19.7- Z5.1 ICT ACZT?7.XaLZ

2 ju.4 39.1 33-2- 45.4 34.3- 43.a NOT AC!PZTASLZ

2C3'S Zi SICROGaAMS PER LITER:

PC3-AROCLOR 1232 2 6.08 7.23 2.95- 9.57 3.79- 8.73 ACCEPTABLZ

PCS-AROCLOR 1260 1 5.10 5.77 3.19- 7.46 3.72- 6.92 ACCZPTBLZ

PC3'S 11 0IL IN NILLIGRAMS PER EILCGalf:

PCB IN 01L- 1016/1242 1 11.2 22.3 2.54- 32.1 6.42- 28.3 ACCPTA3LZ

PCB IN OIL- 1260 2 22.4 17.6 2.5d- 27.5 5.79- 2M.3 ACCZPTABL:

PESTICIDES IN MICROGRAMS PER LITER:

CELORDANE 3 3.290 1.Z9 3.679- 1.75 3.313- 1.61- IC? ACZT??ABLE

4 2.39 7.21 3.35- 3.21 4.54- 9.55 ICT C:PZTA3LZ
- ------------------------- - ---------

BASED UPON THEORETICAL CILCULATIONS, OR A REFSRENCZ VALUE dHES .4ECZSSAR!.

PiGE 4



PEaFORNANCE EVALUATION REPORT

WATER POLLUTION STUDY Na8eER iP028

DAT!: 6/22/92

LABORATORY: CA061

S&aPLz REPORT TRUE ACCEPTIACE WARNING PERFORNANC
ANALYTES NUMBER VALUE TALOE* LIMITS LIMITS EVALUATION

PESTICIDES IN NIC3OGRASS PER LITER:

ALDRIN 1 0.101 0.139 .0286-0.181 .0478-0.162 ACCEPTABLE
2 0.402 0.516 0.124-0.699 0.196-0.627 ACCEPT18L!

DIELDRIN 1 0.087 0.101 .0416-0.155 .0561-0.1al ACC!PrASLZ
2 0.419 0.464 0.236-0.660 0.290-0.606 ACCEPTABLE

DD 1 0.130 0.200 .0875-0.298 0.114-0.271 ACCZPTABLZ

2 1.02 0.925 0.493- 1.24 0.5d8- 1.1a ACCP!TABLz

DOE 1 0.104 0.119 .0469-0.173 .0621-0.157 ACCEPTABLZ

2 0.568 0.615 0.295-0.850 0.366-0.770 ACCZPTABLE

DOT 1 0.163 0.175 .0645-0.283 .0923-0.255 AC!PZASLZ

2 0.959 0.850 0.436- 1.20 0.533- 1.10 ACCZPTASL

HEPTACHLOa 1 0.146 0.200 .0637-0.282 .0916-0.25U ACCEPTA8LE

2 0.454 0.640 0.227-0.864 0.308-0.782 ACZ!PTA3LZ

REPTAC3LOR EPOIIDE 1 0.067 0.081 .0390-0.113 .3284-0.104 ACZPTA3LZ

2 0.354 0.444 0.254-0.soa 0.298-0.555 ACEPTABLZ

VOLATILE 1ALOCIRBONS IN lIC2CGaANS ?2R LITE3:

12. DICHLC3GZTANE 1 52.5 51.5 34.4- 68.7 38.7- 54.4 ACCEPTA3LZ

2 12 12.2 8.27- 16.7 9.35- 15.7 ACCEPTABLZ

CHLOROFORM 1 57.3 57.8 37.4- 75.3 42.2- 71.0 ACTPTl.3LZ
2 15.7 15.4 10.4- 20.2 11.6- 18.9 ACC!PT13LZ

1.1,1 TRIC3LOROETHASE 1 39.8 43.6 22.3- 53.3 28.3- 55.7 ACCZP?.8LZ

2 13.3 16.4 10.3- 22.3 11.6- 20.5 ACCZ2TA3LU

TaIC3LOROETHEME 1 41.5 45.4 27.3- 59.6 31.3- 55.6 ACCZ??ASLE

2 10.6 12.1 3.24- 15.3 9..9- 14.9 ACZ:PTABLZ

BASED UPON THEORETICAL CALCULATIONS, OR A REF2RENCZ ?ALUE WREN IECZSSART.

PAGE 5



PERFORIANC! FYALUATION REPORT

WATER POLLUTION STUDY NUNBER UP029

DATE: 6/22/92

LABORATORY: C1061

SAMPLE REPORT TRUE ACCEPTANCE WARNING PERFORMASCZ

ANALZTES NUMBER TALDE YALUE* LIMITS LIMITS IVILUXTIOl

VOLATILE 3ALOCIBSOUS IN SICROGRAMS PER LITER:

CARBONTETRACHLORIDE 1
2

TETRACHLoaoETSEN 1.
2

BROoDICHLORONETHASZ

DISOMOCHLOSQnETASE 2
2

BRONOFOR 1
2

5ETHYLENE CHLORIDE 1
2

CHLOROSENZESE t
2

VCLATILE AROMATICS

SENZENE 1.
2

ETHYLSENZEle I.
2

TOLUENE 1
2

1,2-DICHLORO5ENZEN 1

33.7 39.1 22.7- 56.4
it.9 , 18.4 11.4- 25.3

53.2 53.5 31.8- 71.4
9.42 9.73 6.02- 13.3

61.5 56.7 37.2- 80.3
9.77 .0.9 7.94- 14.5

35.3 37.8 26.1- 39.9
10.8 14.9 9.91- 19.3

58.4 61.2 36.9- 89.4
8.37 13.4 7.47- 19.2

53.2 48.4 25.3- 70.7
13 9.37 4.48- 14.6

43.9 38.2 25.8- 50.0
19.2 17.8 12.0- 23.4

IN MICROGRANS PER LITE3:

16.6 16.7 11.5- 22.1
68.6 67.3 45.6- 87.5

14 14.2 1.97- 13.9
38.6 36.8 24.0- 49.9

1.0.1 1.S 7.Sd- 15.1
45.2 45.2 31.6- 56.9

13.8 13.9 9.57- 17.8
44.9 48.2 32.8- 62.1

26.9-
13.2-

36.8-
6.95-

%42.6-
3.76-

29.0-
11.2-

43.5-
8.96-

31.0-
5.76-

13.u-

52.2
23.6

66.4
12.4

7(4.9
13.7

46. 9
18.6

32.8
17.7

65.0
13.3

12.8- 20.7
50.9- 32.3

10.2- 17.7
27.2- 46.6

3.63- 14.2
34.7- 53.7

10.6- 16.7
36.6- 58.3

&CC3? TASL7
ACCPTA BLZ

ACCZPTABL!

AC:TTABLZ
ACC!PTASLZ

AC!P2TASL!ACCZ?-A3L-7
C2 ECX FOR !HROR

AC=!PTSALZ
CIIECE FOR EIROR

ACCZPTABLZ

ACCZPTA iL3

ACC:PTA8LE

ACCEPTA3LZ

ACCZPTABLZ

AC=ZPfTA8LZ
ACC!PTASL!
AC--ZPTABLZ

ACCZ ?TA St .

SASED 3PON THEORETICAL CALCULITIONS, OR A

PIGE 6

IEFSRENCZ TALUE WHEN lECZS3ART.



PFROfSMANCE !VALUATION REPORT

VkTER POLLUTION STUD! NUMBER IP028

OATS: 6/22/92

LAaORATOQr: CA06L-

SAPLE REPORT TRUE ACCZPTANCE ARNIG P!RFORMAZICZ
ANALrTES NUMBER VALUE VALUE* LIMITS LIMITS ,ALu&TI0

VOLATILE AROMATICS IN MICROGRAMS

1.3-DICHLOOBEEZEXE 1 12.6 14.0
2 54.8 53.9

1.4-DICH LOROBENZESNE 1 15 15.7
2 141.3 42.5

MISCELLANEOUS PARAMETERS:

TOTAL C'13t0E 1 515 0.610
(IN AG/L) 2 145 O.180

OIL AND GREASE 1 15.5 19.0
(IN NG/L) 2 9.5 11.0

TOTAL PHENOLICS 1 0.2 0.207
(Is !G/L) 2 0.064 3.54

* BASED UPON TSECRETICAL CALCULATIO

PAGE 7

PER LIT-E:

9.49- 17.9
34.0- 73.5

10.7- 20.7
28.5- 56.5

0.215-1.771
0.117-0.233

8.31- 25.6
4.13- 15-.7

0.103-0.3-12
.0235-.3853

10.6- 16.8
39.0- 68.5

12.0- 19.4
32.1- 52.9

1. 260-0.726
0.132-0.213

10.2- 23.3
5.59- 14.2

0.130-0.285
.0314-.0774

ACCEPTABLE
ACCZPTASLE

ACC!PT8LZ
ICCIPTABLZ

.40'? ACC"P13LZ
10 AC!PTASLZ

s AC:ZPTA8LZ

ACCEPTA8LE

A C EPTA BLZ
AC=ZPTABLZ
ACCEPTABLZ

VS, OR A 3EFR!'.CZ 7ALZZ 'dZI E!SZZ17.

(LAST PAGE)
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WPO2S Responses

Response:

Trace metals

Chloride

Fluoride

Total Cyanide

For the ICP analytes, all of the QC data were good. The
initial calibration verification, continuing calibration
verifications, and an independent purchased check
standard yielded results that were well within the control
limits for the analysis. For the ICP analytes, It was noted
that , in addition to Cd, Ca, Ni, and Ti, many of the
results were biased high. The cause of this was
investigated, and it was found that there was possibly
some contamination from metal deposition inside the
torch exhaust vent cone. This has been cleaned and
sorayed with teflon to eliminate the contamination.

The error in the GFAA result for As was identified as one
or :- .nstrument automatic dilution accuracv. The result
reoorted was from a 10x automatic diiuz.on. The
accuracy of this dilution was checked and it was fouund
that the automatic dilution was accurate only up to 4-x;
any higher dilution requires manual dilution. The As
result from the IC? analysis was 405 ygL, which is in
the acceptable range.

Tne error in the reported C: result was due o a cata
recort;2c 3rr- ~e correct result for C1 is 172 mg/L,
,wnicn is witnin the acceptable range. The acceptable
value to recort will be clearly indicated in :e run lcg
from now on, to eliminate such recorting error.

The F error was due to a peak integration problem.
There was an overlap peak berfore the fluoride peak
which caused a baseline integration problem. The
samples will be diluted to minimize the backcground
problem.

This error was in data reporting. The results were
reported in gg/L, while the results were recueszed in
mg/L. The result for concentration 1 was 0.515 mg/L
and the result -or concentration 2 was 0.1J-5 mgL. This
error has been observed on previous PE sample results;
the corrective action to prevent :ts recurrence is to have
a member of S-Cubed's quality staff approoriately

9

Analyte:



Orthophosphate

TDS

TOC

Chlordane

Dibromochloroethane
and
Bromoform

examine the results before they are returned to the EPA.
This has been implemented with our most recent PE
samples.

The error in this result was most probably due to the
dilution technique. The dilution was performed
unnecessarily because the sample did not require dilution
for o-PO4. An undiluted sample result was 0.471 mg/L,
which fell within the acceptable range for this analysis.
The corrective action for the error in dilution technique
will be that an analyst will check the pipets before they
are used for diluting a sample, and the pipet precision will
be monitored weekly.

A possibility for the error in thnis result is that the oven
was dirty, causing crucible contamination during the
drying step. All ovens are now cleaned weekly to
prevent this contamination.

The instrument calibraTen and the acoratory control
sample were within the specifications for these
parameters. The error could possibly have been caused
by the incorrect dilution of the sampies, or the samples
may not have been well-mixed.

It is assumed that chlordane has been calculated
incorrectly. The calculation has been performea oy
taking the area under 5 peaks in the chromatogram.
From now on, the calcutation will be performed by taking
the -otal area. S-Cjoed used this method of calculation
in t-e most recent EPA PE sample.

These compounds yielded low but acceptable retults in
the low level sample. The low bias :s 'ikeiy due to the
fact that the spiked level was very close to the practical
quantitation limit of 10 ,ug/L.



PERFORMANCE ETALUATION REPORT

WATER POLLUTION STUDY NUMBER WP029

DATE: 12/21/92

SAMPLE REPORT TRUE ACCEPTANCE WARNING PERFORMANCE
ANALYTES NUMBER VALUE VALUE* LIMITS LIMITS EVALUATION

TRACE METALS IN

ALUmINJum

ARSENIC

BERYLLIUM

CADMIUM

CO B ALT

C MIUM

COPPER

ao Nm

MERCURY

HANGAIESE

NICKEL

LIEAD

MICROGRAMS

1. 63.0
2 609

1 150
2 18.5

1 18.5
2 705

1 19.5
2 495

1 805
2 15.6

1 730
2 9.25

1 7.35
2 280

1. 825
2 101

1. 7.40
2 11.1

1 399
2 37.0

1 39.0
2 707

1 1130

PER LITER:

65.9 40.1- 100'
548

140
15.0

16.8
609

16.8
380

651
13.3

620
8.1

6.33
241

711
83.0

8.12
13.0

340
30.6

31.7
569

959
2 1800 1500

435- 645

113- 168
11.1- 19.4

12.4-
497-

12.2-
319-

566-
9.54-

516-
3.37-

3.68-
213-

625-
68.2-

6.26-
9.49-

303-
25.7-

21.4
714

21.5
440

724
17.0

717
12.3

8.58
267

800
97.7

10.3
16.9

373
35'.6.

25.5-- 37.4-
498- 632

831- 1080
1300- 1680

137.7-- 92.6
462- 619

120- 161
12.2- 18.4

13.5- 20.2
525- 686

13.4- 20.4
334- 425

586- 703
10.5- 16.0

541- 691
LI.L9- 11.2

4.30- 7.97
219- 260

647- 778
71.9- 94.0

6.77- 9.81
1C.4- 15.9

312- 364
26..9- 34.3

27.0- 35.9
.515- 616

862- 1050
1350- 1630

ACCETIBLE
I CC! PTABLE

ACCEPTABLE
CHECK FOR ERRO

ACCEPTA SLE
CHECK FOR ERRO

ACCEPTABLE
NOT ACCEPTABLE

NOT ACCEPTABLE
ACCEPTABLE

NOT ACCEPTABLE
.ACCEPTABLE

ACCEPTABLE
NOT ACCEPTABLE

NOT ACCEPTABLE
NOT ACCEPTABLE

ACCEPTABLE
ACCEPTA'BLE

IO. ACCEPTABLE
NOT ACPTABLE

NOT ACCEP TABLE
NCT ACCEPTABLE

NOT ACCEPTABLE
NOT ACCEPTABLE

BASED- UPON THECRETICAL CALCULATIONS,. OR A REYEREC TALU= WHEN NECESSAR.,

PACE't
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PERFORMANCE EVALULTION REPORT

WATER POLLUTION STUDY NUMBER iP029

DATE: 12/21/92

LA ORATORY: CA061

SAMPLE REPORT TRUE ACCEPTANCE WARNING PERFOR3ANCE
ANALrTES NUMBER VALUE VALUE# LIMITS LIMITS EVALUATION

TRACE METALS IN MICROGRAMS

SELENIUM 1 6.43
2 174

VANADIUM 1 555
2- 42.5

ZINC 1 18.4
2 708

NIMoNi - 3 22.7
1 160

SILVER 3 5.90
t- 14.6

THALLIUM 3 5.60
11 77.3

MCLYBDENUM 3 57.0
IL 8.90

STRONTIUM 3 14.0
U 66.0*

TITANIUN 3 233
4 87.0

BLIZEALS IL MIL1LIGRAMS PER

PH-UNITS 3 4.44
4- 7.93

SPEC. COND.- 1 177
(UmHOS/Cit AT 25 C) 2 812

PER LITER:

- 6.Ot
170

490
38.2

17.0
612

22.0
14t6

5.59
14.0

5.30
76.2

49.0
7.96

12.9
61.9

214
78.0

LITER--

4.40
8 .00

182
812

3.28- 8.06 3.88- 7..46
116- 203- 127- 192

431- 541. 445- 527-
3g.6- 46.8 32.7- 44.7

11.3- 22.9 12.8- 21.4
536- 689 555- 670

12.4- 29.9 14.6- 27.6
96.6- 182 107- 171

4.20- 7.01 4.56- 6.66
11.1- 16.8 11.8- 16.1

3.45- 7.01 3.92- 6.54
58.3- 94.0 63.0- 89.4

38.0- 61.2 41.0- 58.2
4.27- 12.2 5.31- 11.2

10.1- 15.1 10.8- 14.7
50.3- 71.9 53.2- 69.1

185- 237 192- 230
65.4- 88.2 68.5- 85.2

(EXCEP'? AS NOTED)

4.28- 4.48 t.31- (L. 45
7..76- 8.21. 7.81- 8.16

162- 199 167- 194
752- 882 769- 865

.ICEPTA BLE
ACCEPTABLE

NOT ACCEPTABLE
T ACCEPTABLE

ACCEPTABLE
NOT ACCEP-TA BLE

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

CHECE FOR ERRO
CHECK FOR ERRO

ACCEPTABIE

ACCEPTABLE
ACCEPTABLE

NECZSSARY.BASED UPON THEORETICAL CALCULATIONS, OR A REFERENCE VALUE WHEN

PAGE 2



PERFORRANCE EVALUATION REPORT

WATER POLLUTION STUDY NUMBER 1P029

DATE: 12/21/9:

LABORATORY: CA061

SAPLE REPORT TRUE ACCEPTANCE VARNING PERFORMANC!
ANALYTES RUBBER VALUE TALUE* LIMITS LIMITS EVALUATION

MINERALS ZN MILLIGRANS PER LITER:

TOTAL. HARDNESS 50.0 46.5
(AS CAC03) 2 218 221

CALCIUl. 1 16.0 15.0.
2 56.4 49..0

MAGNESIUM 21 2.44 2.48
2 24.8 24.0

SODIUM 1 10.4 9.68
2 50.4 48.

POTASSIUM 1 6.44 6.30
2 33.8 34.0

TOTAL. ALXALZNTI 1. 10..0 9.70
(*C03) 2. 52.0 54.0

CHLORIDE 1 34.3 33.3
2 160 159

FLUOHIDE 1 0.452 0.460
2 1.44 1.80

SULFATZ 1. 16.5 17.0
2 107 84.0

NUTkTNTS. I.EUT.TLTGRAgS. PEr. LITER

NITRA.TE.-IIT3OGEz - 1 0.209 0..I.70
-- n Z- 2 1.25 1.30

ORTHOPHOSPRAT ' 0.096 0.030
2 0.652 0.670

(EXCEPT AS NOTED)

39.6- 51.0
203- 237

12.8- 15.9
44.7- 54.1

2.07- 2.90
21.0- 26.9

8.19- 11.3
42.4- 55.2

5.16- 7.32
29.1- 38.9

6.65- 14.1
47.2- 62.0

28.8- 36.0
143- 171

0.378-0.54 L
1.55- 2.02

13.2- 20.2
70.1- 93.9

.0849-0..256
1.00- 1.59

.0116-.0498
0.555-0.779

4

5

3

7
4

2
3

2

0.
1

1
7

t1.0- 49.6 CHECK FON ERRO
207- 233 ACCEPTABLE

3.2- 15.5 NOT ACCEPTABLE
5.9- 53.0 NOT ACCEPTABLE

.17- 2.79 ACCEPTABLE
1.8- 26.2 ACCEPTABLE

.59- 10.9' ACCEPTABLE
4.0- 53.6 ACCEPTABLE

.44- 7.CS ACCEPTABLE
0.3- 37.6 ACCEPTABLE

.58- 13.2 ACCEPTABLE
9.0- 60.1 ACCEPTABLE

9.7- 35.1 ACCEPTABLE
146- 167 ACCEPTABLE

399-0.523 ACCEPTABLE
.61- 1.96 NOT ACCEPTABLE

4.1- 19.4 ACCEPTABLE
3.1- 90.9 NOT ACCEPTABLE

0.105-0.235
1.07- 1.52

.0162-.0452
0.582-0.752

ACCEPTABLE
ACCEPTABLE

NOT ACCEPTABLE
ACCEPTABLE

BASE: PON THEORETICAL CALCULATIONS, O A REFERENCE VALUE WHEN NECESSART.

- PAGE 3



PERFORMANCE EVALUATION REPORT

VATER POLLUTION STUDY NUMBER WP029

DATE: 12/21/9'

LABORATORY: CA061

SAMPLE REPORT TRUE ACCEPTANCE VARNING PERFOR! ANCE
ANALITES NUMBER VALUE VALUE* LIMITS LIMITS EVALUATION

DERARDS IN BILLIGRAMS PER LITER:

COD 1 306 304 240- 341 253- 32 ACCEPTAfL,
2 168 157 122- 179 129- 172 ACCEPTABL:

TOC 1 117 120 100- 142 105- 136 -ACCEPTABLL
2 56.7 62.0 51.8- 73.6 54.6- 70.8 ACCEPTABLE

PCBS IN MICROGRAMS PER LITER:

PCB-AROCLOR 1248 2 1.76 1.76 0.538- 2.7M 0.816- 2.46 ACCZPTAHL:

PCE-AROCLOR 1254 1 2.16 2.37 1.41- 2.95 1.60- 2.76 ACCEPTABLU

PESTICIDES IN MICROGEABS PER LITER:

C DIAN. 3 5.07 6.48 3.59- 8.25 4.19- 7.65 ACCEPTABLE
-. 1.16 1.43 0.764- 1.88 0.907- 1.74 ACC"PTLABLE

ALDE 1 0.598 0.676 0.179-0.834 0.262-0.75 ACCEPTABLE
2 0.080 0.126 .0254-0.176 .0446-0.157 ACCEPTABLE

DIELDRIN 1 0.686 0.617 0.309-0.892 0.384-0.817 ACCEPTABLE
2 0.124 0.137 .0650-0.200 .0823-0.183 ACCEPTABLE

DDD 1 0.874 0.777 0.431- 1.05 0.510-0.973 ACCEPTABLE
2 0.104 0.129 .0511-0.192 .0690-0.175 ACCEPTABLE

DDE - 1 0.522- 0.548 0.245-0.785 0.314-0.716. ACCEPTABLE
2 0.061 0.087 .0352-0.124 .0465-0.112 ACCEPTABLE

DOT 1 0.738 0.674 0.353-0.856 0.416-0.792 ACCEPTABLE
2 0.170 0.150 .0572-0.210 .0766-0.191 ACCEPTABLE

BASED UPON THEORETICAL. CALCULATIONS, CH A REFERENCE VALUE WHEN NECESSART.
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PERFORMANCE EVALUATION REPORT

NATER POLLUTION STUDY NUMBER UP029

DATE: 12/21/9:

LABORATORT: CA061

SAMPLE REPORT TRUE ACCEPTANCE VARNING PERFORMANCE
ANALYTES NUMBER VALUE VALUE* LIMITS LIMITS EVALUATION

PESTICIDES IN MICROGRAMS PER LITER:

HEPTACHLOR 1 0.411
2 0.098

HEPTACHLOR EPOXIDE L 0.535
2 0.120

VOLATILE HALOCARBONS IN MI

1,2 DICHLOECETHANE 1 13.5
2 56.0

CHLOROFORM 1 8.35
2 37.1

1.1.L TRICHLOROETHANE 1 10.8
2 58.9

TioLO.E.THENE 1 14.5
2 50.7

CARBONTETRACHLORIDE 1 9.49
2 56.3

TETRACHIOHOETHENE 1 15.1
2 43.6

BROMODICHLOROMETHANE 1 15.9
2 68.2

DIBROMOCHLOHOBETHARE 1 10.8
2 42.6

BROMOFORM 1 12.5
2 34.3

0.486 0.168-0.657
0.129 .0346-0.190

0.571
0.143

CDOGRAIS

13.8
58.5

8.40
38.3

12.6
63.8

15.5
53.3

10.7
54.5

14.9
46.2

16.4
62.9

12.5
45.Z,

16.3
37.7

0.312-0.722
.0705-0.189

PER LITER:

9.64-
40.8-

5.60-
26.1-

7.58-
41.9-

10.2-
36.1-

6.73-
34.2-

9.77-
30.5-

11.1-
43.6-

8.09-
28.8-

18.6
76.1

11.2
50.9

17.0
83.7

20.0
67.2

14.8
77.3

19.5
60.2

21.3
82.9

16.6
61.3

7.67- 24.0
22.7- 52.3

0.Z31-0.594
.0545-0.170

0.364-0.670
.0855-0.174

10.8- 17.4
45.3- 71.6

6.32- 10.5
29.3- 47.8

8.77- 15.8
47.2- 78.4

11.5- 18.8
40.1- 63.3

7.76- 13.8
39.6- 71.9

11.0- 18.3
34.2- 56.5

12.4- 20.0
48.6- 77.9

9.17- 15.6
32.9- 57.2

9.73- 21.9
26.4- 48.6

&CCEPTABL-

ACCEPTABL

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

ACCEPTIBLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

BASED UPON THECRETICAIL. CALCULATIONS,

PAGE

OR A REFERENCI VALUE VNEN NECESSART.
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PERFORMANCE EVALUATION REPORT

UATER POLLUTION STUDr NUMBER UP029

DATE: 12/21/92

LABORATORY: CA061

SAMPLE REPORT TRUE ACCEPTANCE UARNIWG PERFORMANCE
ANALrTIS NUMBER VALUE VALUEV LIMITS LIMITS EVALUATION

VOLATILE HALOCLRBONS IN MICROGRAMS PER LITER:

METHY LENE CHLORIDE 1 15.8 12.8 6.66-19.0 8.22- 17.L ACCEPT13LE
2 71.3 65.6 43.6- 91.0 4m9.5S- 85.0 ACCEPTABLE

CHLOROBEUZEUE 1 10.5 10.3 6.92- 13.5 7..76- 12..T ACCEPTABLE
2 54.1 57.2 39.7- 73.8 44.1- 69.5 ACCEPTABLE

YCLATILE AROMATICS IN MICROGRAMS PER LITER:

BENZENE 1 40.0 43.9 30.0- 59.0 33.6- 55.4 ACCEPTABLE
2 11.5 12.7 9.00- 17.0 10.0- 16.0 ACCEPTABLE

ETHYLBEEZENE 1 46.0 47.7 31.4- 64.3 35.6- 60.2 ACCEPTABLE
2 9.17 9.71. 6.19- 13.0 7.06- 12.2 ACCEPTABLE

TO LUENE 1 57.4i 59.7 42.1- 76.7 46.5- 72.3 ACCEPTABLE
2 16.5 17.2 12.0- 22.0 13.3- 20.8 ACCEPTABLE

O, ICHLORENZENE I 56.6 57.1 36.9- 74.5 41.7- 69.7 ACCEPTA:BLE
2 16.0 15.4 10.6- 19.7 11.8- 18.5 ACCEPTABLE

1,3-DICHLCROBENZENE 1 45.7 47.0 32.1- 59.6 35.6- 56.2 ACCEPTABLE
2 16.0 16.5 11.4- 21.2 12.6- 19.9 ACCEPTABLE

1,4-DICBLGRCBENZENE 1 50.2 50.0 30.3- 67.8 35.1- 63.0 ACCEPTABLE
2 14.0 13.3 9.91- 17.8 10.9- 16.8 ACCEPTABLE

MISCELLANEOUS PARAMETERS:

TOTAL CTANIDE - t 0.035 0.040 .0108-.0592 .0169-.0531 ACCEPTABLE
(IN MG/f) 2 0.331 0.350 0.206-0.461 0.239-0.-429 A.CCEPTABLE

RON-FILTERABLE RESIDUE 1 1.5.5 18.0 9.1.7- 19.8 1.0.5- 18.4 ACCEPTABLE
(IN MG/L) 2 82.5 93.0 71.8- 98.0 75.1- 94.8 ACCEPTABLE

BASED UPON THEORETICAL CALCULATIONS, OR A REFERENCE TALUL WHEN NECESSARY.
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PERFORANCE EVALUATION REPORT

WATER POLLUTION STUDY NUMBER VP029

L'lRATORr: C1061-

DLTE: 12/21/9:

SABPLz REPORT TRUE ACCEPTANCE WARNING PERFORHANC
ANALYTES xUUBER TLELUE TALUEZ LIZITS LIBITS EVALUATION

BISCELLANEGUS PARABETERS--

OI6L A ND GREASE -. 7. 43.7- 84.3 48.8-79.Z ACCEPrAEL
(IN 1G/L) Z 26.2- 30.0 "l7..-' 36.7 19.6- 34.2 lCCZPTABLB

TOTAL PHENOLICS I 0.93......6 0.72- t.55 (Y.697- 1.4Z ACCZEPTBL:
(IN MG/L) - 2 0a6,;08- a.258-O..T09 0-.316-0.651 ACCEPABT.

BASED UPON THECRETICAL. CAZCULATIONS, OR A. REFERNCE VALUE WSEN NECESSARY.

PAGE 7 (LAST PAGE)
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DATE: March 30, 1993

TO: Jane Goodins

FROM: Wipawan Nisamaneepong V

SUBJECT: Corrective Acion Responsea - P Sample Results to
Memo on Marcli 12, 1993

cc: 3. Beimer, 2. Wallace

Responses to you= questions on momo dazed on Maroh 12, 1993 for
PE sample results are as follows:

A) ZCP Analysis Results

Problems relating to ICP analysis results were ffcund and
Corrected. The causes oj the problems were found to be on stray
.Ight effect and spectra.. overlap interferences.

Corrective Action:

Stray Light 3ffects Problem: Saffles were install.ed to reduce
stray light followinq optical paths which deriz=3 from the i-ernded
ones. Radiacion from orders ocher than the one of interest are
trapped though the use of baffles. Results of MRA standard #9946
analyzed before and after baffles installation were indicated. :hac
the stray i±ght pro-bemz were reduced. in most of the affected '.Ines
as shown in. Table L.

Spectral :ntererences Probelm: There were still some roblems
observed in some analytes after baffles installation. 1pectral
interferences wers verifed as the cause of the problem. Ca. and Mg
spectral lines were found to cause snectral inoerfersnces o Cd,
Co, Cr, MM, Mo, Ni, and Pb. Corrective actions to minimize this
problem are as :ol'owe:

The Ca and Mg standards were separated from the interferant
standards in the calibration solutions.

New interalement correction factors (-3C) were calibrated and
applied to reduce the spectral overlap interferences.

The SA #9946, 32A #1085, and 1E WP029 were then analyzed
using the =ew calibration standards and _ew :ZC. All results were
f7und to agree well with =h.- t e values as shown in Table 2 and 3.

z



Table t

Results of ERA #9946 before and after baffles installation.

ANALYT' 4RECTRU
VALUE
(PPE)

450

1.01

91.3

110

650

525

101

103

1-63

145

2.32

2.75

BEFORE
INSTALLATION

514

128

108

:09

133

746

18 a

a 19

113

194

188

160

192

Al

Ba

Cd

Co

C.-

CLL

:- a

Ma

Pb

v

En

tREC
AFT -r
INSTALLATION

423

119

102

98.7

120

704

.61

563

'07

120

4676

155

140

171

94

103

2.01

108

i09

20"

208

L06

10

1.07

2.06

2.02

114

11I

107

119

121

106

114

112

119

130

122.

2.10

'



TABLE 3

Resulta and percent recover? of ERA $9948 and EPA S1085

ANALTT S-CUM ERA #9946 %REC EPA $1085 %REC
FOUND TRUX VALUE TRUE VALUE
(ug/L) (utL) (ug/)

Al 498 450 111

Ba 117 115 102

Be 108 101 105

Cd so 91.3 98.6

Co !IQ 110 107

Cr 66a a50 103

Cu. 185 159 104

Fe 582 525 107

ma 102. 101 101

Me 102 103 99.0

Ni 185 183 101

Pb 1.47 145 101.

V 1.48 132 1

Zn 17a 175 101

Cd 970 1000 97.0

Cr 4920 5000 98.4

Pb 4880 5000 9T.6

Ba 98300 100000 98.3

As 4800 5000 96.0



PEYR0'RIArC!o EVALuATEOtN REPORt

RArER POLLITrtON STUDt MII5BER WP030

v&TT= 5/72f93

LABORArORY-.: CA06L

SVIPLT REPORT TP.rU ACCZPANCE

NUtlBEl TkLUL TALUZE LI1SamLITE Vrvq

~AR ~IT~Q P!R?0RZ'!AiIC~
VARN G

L Is S
PERFORMANC.
EVILuxirom

TRACM METALS IN arcaoGRAms

L
2

1 - - 289ARSENIC

8E R YL UM

CADMIUf

COBAL7

CROMIUM

COPP ER

PER LITER:

1090 1100 898- 1300
4010 1000 3370- %570r

280 225- 331

. 63..3 63.0 51.1- 7.5

L

2

L

2

1.

2
I.
2

1
2

IRON

deRCURY

1
2

IL.! AD

8.00 8.12 6.30- 10.3
90.1 93.9 78.3- 110

49 1480
2am 240

%16- 536
206- 275

'59.3 62.0 49.2- 73.7
V16 460 378- 533

60.1
113

62.0 53.5- 69.3
110 365- %62

3870 3800 3350- 4230
399 360 755- 963

1.52 0.983 0.620- 1.-2

3 .. 4. 2.10 1..57- 2..75

2090
21T

127
1270

2200 1950- 2450
221 196- 241&

130 111- 150
1300 1160- 1450

34.5 79.2 62.7- 97.1
El ; V0 393- 513

949- 1250-
3520- ftl10'

238- 320

54..1- 71-5

6.80- 9.79
32.2- 106

31- 521
214- 256

'52.3- 10.6
397- 51 L

55.6- 67.9
377- 450

3IL60- M120
791- 937

Ai:EPr!3Lz

A::EPrABLE

A::?PABLZ
.A CCABL

ACCEPTABL7

AISPABL

A:~EPrA3L:

A C.EP TA B

.ACCEPrA 8L

-0.719- 1-32 NOT A::!PTABL
1.2- 2.61 NOT CC!??A5L

2010- 2380
202- 238

116- 115
1200- 120

67.0- 92.8
mml- 4og8

ACC! PTA sr

A:Z!PTABL:
ACCEPABL

A::!PrA8L

?AG7 I

MANGARESZS

a ICK 7L

BASED UPom !6EORETICAL CILCULAIONS, OR A RZTE'RNCZ TALGE WREN IT=S75AR!.

- - - - - - - - - - - - - - - - -



PERFORiIANCE ETALUATION RYPORT

LORATORT: :1061

SAMPLE REPORT 7RUE ACCEPTANCT WARNING PEOR ANCE
ANALYTSS NOllsEa VILUE VXLDE: LISITS LItlS EVALDArION

SLN I Ji

VANA DIU?

ZiINZ

ANTT-ON

S:L7ZR

THALLIUM

ORB 0 Z1.1

3-1Ro 4T7U

pff-tNITS

SEC. CO
(aRa0!OS/

TRACZ METALS IN MICROGRAMS

1 1 24.0
2 85.1

I 7 9%0
2 15300

1 1050
2 24%6

3 123
(4 1!.8

3 2.10
14 13.1

3 92.1.
4i 9.35

U 13 6.30
ft 38.8

3 4. 05
1 53.5

3 55.3
( 136

N:NERALS IN 1ILLISRAMS ?!R

3 8.72
C4 6.07

ND. 1 2tL3
N AT 25 :) 2 824

PER LITER:

I

23.0 141.3- 29.1
78. 1 52.8- 9M.6

8000 7110- 8930
5000 12700-17100

1100 961- 1220
2140 209- 271

116 79.4- 140
1E.3 7.01- 20.4%

2.39 1.80- 2.96
9.75 7.80- 11.5

90.2 70.7- 10
9.00 6.71- U.3

6.tt8 3.34- 8.92
39.0 30.3- 47.9

It.01 3.01- 4.99
51.0 41.4- 60.1

65.0 51.5- 76.5
182 149- 205

LITER:

8.70
6.10

253
868

16.1- 27.3
58.1- 89.3

7330- 861m
13300-15800

993- 1110
215-

87.2-
8.73-

1. 5-
8.25-

75.5-
7. 29-

a.34-
32.6-

3.26-
U3.I-

5m.7-
156-

253

133
18.7

2.82
11.

19.7

8.12
45.6

m.73
57.7

73.3
198

(Ex:!PT AS ROTED)

8.31- 9.05 8.140- 8.96
5.96- 6.22 5.99- 6.19

226- 27M 232- 268
819- 916

ACC!PTABL
A :::P7.%BLt-

A=-!PTA3LE

AC=!P'A3Lt

A:7PTA3LE

A ==-! ?. " A 3 S -

A::TP'rAS 1-

AZ=!?TAL!

A==EPTIBLE

A--=!?TRPLT

BASED UPON THEORET1CAL CALCULATIONS, OR A REFERENCE VALUE WHEN HE=ZSSART.
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PERFORMANCE EVALUATION REPORT

WATER POLLUTION STUDT NUMBER WP030

LW RATOR!: CA061

SAl PL! REPORT TRUE AC=ZPTANC! WARNING PERFORMANCE
ANALY Es NUMBER VALUE VALUE= LIMITS LIMITS EVALUATION

MINERALS IN NILLIGRkMS PER LITER: (EICEPT AS NOTED)

TDS AT 180 C

rorAL HARDNESS
(AS A=C03)

CALCZU9

IAsN SIU l

soDIU U

L
2

1
2

1
2

1

2

2

I
2

2

1

2

I

2

POTASSIUn

TOTAL ALKALINITY
(AS CAO3)

ILUORiDE

1I S
6m.2

74.3
225

116
480

76.2- 166
385- 617

75 .6 66.7- 84.1
225 209- 242

3.72 3.69 3.00- 4.47
79.4 80.9 73.4- 90.2

15.9 16.1 14.0- 18.1
5. Z4 5. 5 I .8 4- 6.32

15.6 15.9 14.- 17.9
64.0 65.6 59.6- 72.0

2.47 2.50 2.05- 3.22
18.2 19.0 16.2- 21.9

22.0 21.1 17.2- 26.1
96.0 97.0 85.0- 109

51.0
173

2.58
0.235

54.3 a8.2- 59.1
178 166- 191

2. ac
0.230

2.09- 2.65
0.175-0.236

9.29 9.10 6.48- 11.4
42.1 I42.0 35.2- (18.1

87.5- 155 A:-3P7A9LF
(41- 5R9 CRYCK FOR !RRC

68.8- 82.0
213-- 231

3.IA- 4.29
75.5- 88.1

1M .5- L7.6
5.03- 6.13

11.5- 17. L
61.2- 70.4

2.i9- 3.08
16.9- 21.1

18.3- 25.0
88.0- 106

49.6- 57.8
170- 188

2.16- 2.59
0.1R9-0.272

7.10- L0.i
36.8- 46.5

AC!PTABLE

ACCEPA HL
A : - PA BLE

A :: ??A 8
A::EP'ABLE

A:770.1ABLE

A ==EPTA SLE

ACEPEA 3LE

AC:!??'. 31

ACCETABLE-A 7PTA 3LE
A P TALE

A::EPTABLE

ACC!PCLBL!

A::5:PTA8LE

NUTRIENTS IN MILLIGRAMS PER LITER:

AMMIONIA-NITROGEN 1
2

4.79 5.50 4.35- 6.65
9.22 9.80 7.80- 2.1.6

4.62- 6.37
8.25- 11.2

ACCEPTABLE

PAGE 3

S IASED UPON THEORETICAL CALCULATIONS, OR A RvFERZNC! VALUE WHEN NEZZSSARY.

D AT IT: 6/2z/911



PERFORMANCE EVALUATION REPORT

. RAT3RY: CA061

SAMPLE REPORT 7RUE ACCEPTANCE WARNING PSRrORfANCE
ANATTES NUMBER VALUE VALUE* LI'lls LIM!TS EVAL CA TIO

NUTRIENTS IN MILLIGRAMS PER LITER:

NITRATE-XIITROGEN

JRTH3PfOSPHATE

KJELDAHL-N I-ROGEN

L
2

L
2

3
1

34. 5
7.33

0.332
0.093

7.07
15.8

34.0
7.10

0.330
0.390

9.30
i3.0

OSPH3RUS 3 2.68 3.20
i4 1.4m 1.60

DEMANDS IN MILLIGRAMS ?ER LITER:

1 22.7 21.3
2 37.5 35.4

1 7.81 8.61
2 12.3 1m.0

PC3'S IN RICROGRA S PER LI7R:

LOR 1316/1242 2 3.05 4.29

27.5- 40.2
5.70- 3.43

0.692-0.961
.0617-C'.122

6.67-
13.9-

2.35-
1.25-

12.6-
23.6-

7.22-
11. 9-

11.5
23.1

3.57
1. g

30.5
43. 0

a0. *

1.3

1.86- 5.71

29.1- 39.T
6.03- 8.10

0.724-0.929
.0680-0.115

7.26- 10.9
15-0- 22.0

2.29- 3.a2
1.33- 1..86

LL.9-
26.0-

7.61-
12.5-

29.2
'40.5

15.7

ACCTPTARL
A:W!P7?BL

A::EPrABL
ACCEPTABL

CT!ECT FOR ?RR'

A::EPrA 3L:
ACCPTALI

A::EP7A3L

A CCE PT A 3 .

A CPTA BL:

ACCEPTABL
ECX R ERR:

A:=E?rA3L-T2.35- 5.22

PC3-AROCLOR 1232 S L.34I 1.43 0.657- 1.7? A:=?PrABL!

PCB'S IN OIL IN MILLISRANS PER KILOGRA3:

PC3 IN OIL- 1016/1242 1 86.3 21.5 5.04- 27.6 7.92- 24.7 ICT AC!PTA3LE

TOO

Pc3-AROC

BASED 9PON THEORETrCAL CALCULA7IONS, OR A 3F7RENCT VALUE WHEN N!:ESSARY.

?AGE 14

DATE: 6/22/5
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PERFORMANCE STALU ATiO ROPOVT

9ATErv PuLLTION ql-nDy NUMBnv vPn3m

LORATORY: CA061

SAePLZ REPORT TRUE ACCE?TANC! WAR IC:13 ERORMANCT
ANALYTZS NUIBER VLUE VALUE# LI1IT5 LI NlS !VALUATION

PC3*S IN OIL IN 11ILLIGRANS PER KILOGRAM:

PC3 lN OIL- 1260 2 156.0 36.6 7.82- 57.8

PZSTI=IDES IN MICROGRAMS PER LITER:

14.2- 51.4t NOT jAEP!AqT

C!-LORDAN E

&LDRIN I
2

DIELDRIN i
2

DOD 1
2

*

DOTL
2

HEPTACHLOR 1

HETACHLOR ZPOIIDE 1
2

VOLATILE HALOCARBOf

1,2 DICHLOROETHANE i
2

3 0.871 0.96a 0.469- 1.32
6.86 9. 48

0.095 0.159
0.306 0.444

0.09 0.121
0.479 0.553

0.160 3.116
0.588 0.626

0.095 0.131
0.4127 0.495

0.132 3.186
0.L182 0.576

0.114a 0.157
0.395 0.511

0.063 0.087
0.279 0.375

S IN MICROGRAMS

53.9 118.6
1.1.0 10.2

5.38- 12.d

.0344-1.211L

.0957-0.577

.0572-0.163
0.270-0.750

.0863-0.317
0.334-0.865

.0562-0.171
0.228-0.50a

.0628-0.29U
0.252-0.8

.0488-0.221
0.180-0.715

.0LL27-0.121)
0.189-C.513

PER LITER:

314.5- 62.8
7.28- 13.3

0.575- .. 21
5.26- 11.5

.0572-0.1o 
0.156-0.517

.070a-0.150
0.330-0.60

o.115-o.2?88
O.M10-fe.790

.0706-0.157
0.298-0.639

0 . 325-0.770

.0706-0.139
0.2%7-0.54q

.0525-0.110
0.229-0.173

38.0- 59.2
8.11- 12.0

A --:- P 7A 3 L
A::=p1'A3LLz

A::EPrABL.

ACPTA 3L
A::!PTABr

AC:P?'A3L:
A::EPTA3L:

A PTA B 19L:
A::!PrABLE

ACZP?TA LE

ACCPT'ABL?
A::!PTA8LE

A::EPA3LE

ACCPTi'B17
A::EPTABLE

NE=3SSAR3.BASED UPON rHEOR3TrCAL CALCULATI0NS, OR A R?!TRTICE TALUE WHEN

PAGE 5

DATT: 6/22/9



PERFORMANCE ErALUATION REORT

ORATORY: CA061 
WATER POLLUtION 

379DY NUMBER 
WP030

SA.1PLZ REPORT TRUE ACCEPTANCE
NUMBER TALUE YALUVu LQ TSAN AL TPS

WxARNiNg

OATT: 6/22/

PERFOR MAN C
!TALUAkrDN

OLATILE HALOCARBONS IN NICROXRAIS PER Lr:

CHLORTOPRM

TE,!, CHLR0 7"HODTE V

DlR0CffROERHnZTAN

THLROB:HL3R3 ETE E

DI5ROM OC3L0ROM!THA NE

ME3HYLZN3 CHLORDE

3 [.0ROBE N Z E

54.5 45.7 31.6- 59.5
16..

57.5
9.70

42.7
11.0

63.0
16.9

53.6

57.9
a.86

CU .1
13.1

61.4
12.7

i0. 3
10.0

!t3.6
12.4

13.8

52. 0
9 .34

38.9
9.91

46. 3
13.5

57.2
16.2

Mg. 5
7.75

42.2
15.4

53.7
11.9

37.3
8.77

12.9

9.42-

32.3-
5.56-

26.8-
6.52-

29.8-
8.93-

39.7-
10.9-

3*.2-
3.88-

30.0-
13. 9-

33.5-
5 .48-

24.1-
Et.-21-

30.8-
8.99-

19. 3

67.9
12.6

M. 1
13.1

63.7
18.2

71. 
21.1.

a.3
10.6

54. a
2*1. C
2 1 . 5

73.7
17.1

53.2
13.5

55.0
16.7

35.1-
10.5-

36.1--
6.46-

29.6-
.7.31-

3.1-
10.1-

43. A-
12.2-

3e .0-
5.50-

33 1-
12.2-

38.5-
7.32-

27.7-
5.39-

33.0-
9.97-

56.0
16.9

53.m
11.7

36.2
12.2

59. .
17.0

67.9
19.9

50.5
9 . 6

51.3
20.2

61. 6
15.7

49. 6
12.3

51.9
15.7

VOLATILE AROMATICS

2

I3 MICROGRAMS

11.t 10.3
47.6 54.1

PER LITER:

7.34- 13.a
37.7- 70.3

8.11- 12.6
a1.9- 66.6

ACCZPTABL
AZP IABL

ACZ3P!AB:
AZZEPrAB!

A EP *AB

A::EPT"ABT

A C p 7"k3t
A ICPTAB

A~PA

AZ=P'fA3L

A Z?!'*A 3 LACZEPTA 11

A=7E?7ABL

AZZT-PTABI

BENZENE

BASED UPON THEORETICAL CALZULATIONS, OR A REERENC7 VALUE WHEN NECESSARY.

PAGE 6

---------------------------------------------------



PERFORMANCE EVALUATION REPORT

WATER POLLUTION STUDT NUMBEE WP030

ORATOR!: CA061

DATE: 6/22/c

SASPLE REPORT TRUE ACCEPTANCE WARNING PERFORMANCE
A A L YES NU13ER VALUE VrLUE4 LIM'TS LI"ITS EVALIT7ON

VOLATILE AROMATICS :N 3ICROGRA!S PER LITER:

EHTHYLBENZENTE

TOLU N

1
2

1
2

1
2

1
2

1
2

1,2-DICILOROBENZZNZ

13-DICHLOROBENZENE

14-DCHLOROSENZENE

11.0 11.3 7.71- 14.7
52.5 52.14 36.2- 58.5

13.0 13.9 9.86- 17.7
31.8 33.9 24.0- 43.1,

10.9 12.. 8.147- 15.4
49.0 52.0 36.1- 66.4

9.54 9.43 6.17.- 12.1
4i9.3 47.8 33.6- 61.2

10.5 11.7 7.95- 15.2
53.8 58.1 39.1- 76.5

8.60- 13.8
40.3- 6L4. U

1.9- 16.7
26.4- 40.7

9.37- 1.5
40.0- 62.5

6.92- 1l.!l
37.2- 57.6

3.86- 14.2
13.9- 71.7

AZ=EPTASL
A-::prASL

A -- rvPrXBL
A C=:P TA L

ACC7PTASL

A:=EPTEA9L
A==EPTA3L

A==:PTA3L
A==3PrA8L

1I3CELLAXEOUS PARPET!RS:

L YANIDE
t 1G/L)

O9N-F:LERA3LE RESIDUE
(1N 3G/L )

Oi-l AND 5REAsE
(:N 'MG/L)

TOTAL PHENOLICE
(IN !:/L)

1
2

2
2

2

0.254 0.250 0.138-0.341
0.130 0.130 .0821-0.169

44.0 43.2 34.7- 45.2
29.0 33.0 24.0- 34.6

13.6 15.0 S.13- 1;.!t
21.5 23.0 14.1- 28.1

L 0.058
2 0.293

.0271 .0093-.0449
0.291 0.125-0.E457

0.164-0.316
.0932-0.158

ACT! PTkELVA-'ZP !IB L

36.0- 43.9 C!F!CK FOR TR?
25.3- 33.2 A::EPTA3L

9.56- 18.0
15.9- 26.3

.0139-. 0W,3
0.167-0.41

A::!PT 9L
A==EPTABL

NOT A:7TPTASL
A :!?A 8L.

PIG! 7 (LAST PAGE)

BAS!D UPON THEORMCIrAL CALZULArIONS, OR A REFERENCE VALUE WHN NTV:SSART.



Corrective Action Plans
WPO30

Mercury analysis, Samples 1 and 2

All of the QC samples, including the LCS and a separate internal check standard,
were well within the required limits. However, the instrument had exhibited
some intermittent instability. 'Te CPU board was determined to be the problem
and was replaced on the instrument used for mercury analysis. The WPO30
sample was subsequently reanalyzed and the results obtained were well within
the acceptance limits, as shown below. Copies of the digestion log and the
analysis log are attached.

Sample Number True Value Found Acceptance Limits

1 0.983 0.96 0.620-1.42

2 2.10 2.01 1.72-2.61

Phenol analysis, Sample 1

The concentration of this sample was below the S-Cubed method detection limit
of 20 gg/L, so the quantitation was not very accurate. We have shifted the
calibration curve to lower concentrations and have tightened the distillation
parameters in order to improve accuracy at low concentrations and decrease our
MDL

PCBs in Oil, Samples 1 and 2

These concentrations were calculated on the basis of initial volumes; they should
have been calculated on the basis of initial weights. In future, a calculation sheet
will be provided by the laboratory with the calculations reported in mg/kg.
The recalculated values are shown below (mg/kg).

Sample Number True Value Found Acceptance limits

1 21.5 10.8 5.04-27.6

2 36.6 19.5 14.2-51.4



PERFORrANCE !ViLtATI REP0RT DkT: 5713/

ASORATORT C&061 
~IATER SUPPLr STUDY WUEBER WS032

SA!PLZ REPORTED TUM AC=EP7ANCZ PERFORMANZS
ANALfTSS MIUNER VALUE VILUE* LZMITS EVALUATIONS

T3ACE mEALS IN fI.ROGR&NS PER LITER:

ALUn!DNiU 1 291 309 274- 335 1CCEPTIBLE

LNTZMONT 2 5.50 5.58 3.34- 7.41 ACCEPTABLE

ARSEN: 1 93.u 91.4 76.5- 103 ACCTPA3L!

8ARIUM 2 4399 5M1 43- 588 ACC!PTALLE

BERYLLIUM 1 0.900 0.933 0.6 99- 1 7 1CCP__7LE

BORON 2 902 S* 864 810- 1010 ACCPTABLE

AD IUM m.70 z.80 3.84- 5.76 ACCEPTA5LZ

CH ROEIU 1 65.0 68.1 57.9- 73.2 AC 7PTA9 L

COPPER 781 820 738- 902 A 7 7 1 'Lz

LrA0 1 U.85 5.16 3.61- 6.71 ACCEPTABLE

11AlGANESE 1 213 221 203- 23Z ACC!PT3LE

MERCURY 1 5.12 6.23 4.36- 8.10 -AC=PTll8LT

BASED UPON THEORETICAL CALCULATIONS, CR A REFERTNCZ VALUE WHEN NECESSART.
- SIGN IFIC1AT BIAS IS AlTZIPATED FOR THIS 3ESULT.

PAGE 1
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PERFORnANC E VALUATION;REPORT

WA TR SUPPLT STUDT NUMBER V5032

DAT"r 8/13/

LA3BORITORT C1061
---------------

SAMPLE REPORTED TRUE ACCrPTANC! PER7OREASCE
ANALYTES ?4U3ESR VALUE VALUE* LZIITS EVALULTZONS

TRACE !ETALS I1 MICROGRAMS PER LITER:

AOL!3DENUM 2 6.10 6.58 tL.80- 8.58 ACCZPTR8LEI

NICKEL 1 87.0 95.2 80.9- 109 ACC!PTABLE

SZLZ IuM 1 66.0 65.9 52.7- 79.1 ACC!P.13L T

SILVER 2 23.5 25.1 21.2- 29.a ACCE.TI L

7HALLIUn 2 2.71. 2.56 1.79- 3.33 ACC!PTAqLZ

VA N AD IUm i 155 160 143- 174t ACCEP 7ABL

IN 78.,3 . 33.3 73..7- 91.1 ACC PTASLE

NITRAE/NITRIT/FLgORIDE IN MILLIGRAMS ?!R LITZR:

Nl:RA:E AS 3 1. 3.31 3.60 3.24- 3.96 ACCEPTk3LE

NITRITE AS N 2 2.i3 2.30 1.95- 2.64 ACC TA Lr

FLUORIDE 1 1.92 2.00 1.80- 2.20 - ACC!PTA9Lr

e nI m n e i. e e.

BASED UPON THEORETICAL CALCULATIONS, OR A RE?7R7NC! VALUE WHEN XZCESSARY

PAGE 2



PERFORffAXCM ETALUATION' RvPORT lA': 8/13/

ABO30RA70RY CA061 
9ATVR SUPPLY STUDY NUMBER 75032

SAMPLE REPORTED TRUE ACCEPTANCS PERYORMANCE
LHALES EU!8!R V L E VALUE LII'S EVALUATIONS

r4SECTICIDES Iy 3ICROGRA!S PER LITER:

CHLORDANE (TOTAL) 3 3.82 5.33 2.93- 7.73 ACC!PTABLT

HEPTACHLOR 4 0.438 0.443 0.244-0.642 ACCEPTABLE

HEPTACELOR EPOXIDE I 0.330 0.346 0.190-0.502 ACCEPTABLE

LUNDANE 1 0.181 0.214 0.118-0.310 ACC-PTA LE

.E20TICRL o 1 17.9 17. 4 9.57-.25.2 AC:!PTABLr

TOXAPHENE 2 4.00 3.71 2.0a- 5.38 - ACCSPT&BLZ

HZBtZQDES IN !ICRoGHApS PER LZTER

2, 1 11.1 18.6 9.30- 27.9

2.,4&,5-'P (S3LvEI) 1 6.08 8.31 L.i5- 12.5 ACEPTA3 L

DALAPON 2 5.34 12.5 D.L.- 20.8 ACCZPTBLE

DI:-AMBA 2 3.97 tL.73 2.28- T.05 ACCEPTABLE

DINOSEB 2 3.10 * 6.52 D.L.- 9.19 ACCEPTABLZ

BASED UPOW THEORETICAL CALCULATIONS, OR A RE?RENCE VALUE WHEN NECZSSAqT.
SIGNITECANT 81S 13 ANT=TIPLTED FOR THIS RESOLT.

D.L. STANDS FOR DETECTION LIMIT

PAGE 3



PERFORMANCE EVALUATION REPORT DATE: 8/13/"

PATER SUPPLY STUDY NUMBER WS032

s.A8ORATORY CAO6L
- --- -----

SAMPLE REPORTED TRUE ACCEPTANCS PEEFORFANCY

ANAILTES NUMBER 7ALUE VALUE% LIMITS EVALUATIDNS

POLYCHLORInATED BIPHENYLS IN MICROGRAMS PER LITER:

DECACHLOROBIPHENYL 1 0.700 0.959 D.L.- 1.92 ACCEPTABLE

PAHQS IN MICROGRAMS PER LITER:

BENZO(A)PYRENE 1 < 10.0 * 0.337 .0282-0.525 NOT ACCEPTABLE

SENZ0(K)FLDORANTH ENE I C 10.0 * 0.200 .0261-0.289- N01 ACCPTA8LE

DIBZNZO(AB) ANTHRAC!NE C 10.0 0.169 .0393-0.302 4DT ACC'PTFLE

NAP ITHALE 1E 1 18.9 * 21.4 3.83- 29.1 ACCEPT13LZ-

RZ NE 1 0.902 1.26 0.454- 1.81 ACC3PTXP3L!

ADIPATE/PTSALATES IN MICROGRAMS PER LITER:

8IS(2-ZTHLfYL)ADIPATr1. 6.06 10.6 D.L.- 18.0 ACC

3I3(2-ETHfLLHEIYL) PHTHAL.1 8.32 9.28 0.236- 17.0 ACCEPTABLZ

BUTYLSENZYL PHTKALATE 1 C 10.0 5.20 2.36- 8.50 NO ACCEPTABL

DI-N-BUTYL PHTHLLATS 1. 3.78 22.6 7.39- 30.2 NT ACCEPTABLE

BASED UPON THEORETICAL CALCULATIONS, OR A RE.ERENCE VALUE WWEN NECESSARY.

SIGNIFICANT 9IAS IS ANTICIPATED FOR THIS RESULT.

D.L. STANDS FOR DETECTION LIMIT

PAGE m



PERFORIIANCE EVALUATION REPORT

WATER SUPPLr STUDY NUMBER WS032

DATT: 8/13/

05ORATORT CA61

SAMPLE REPORTED TRUE ACCEPTANCE PERFORMANCE
ANALYTES MUMBER VALUE VALUE* LI!ITS ETVALUATIONS

ADIPLTE/PHTHALATES 1:3 11ICROGRAMS PER LITER:

DI7THYL PHTHALATZ I < 10.0 8.22 3.66- 12.6 10T ACCZPTA9LX

TRIHALOMETHANES IN MICROGRAMS

BROMODICHLOROMETRHANE 1 27.2

BROMOFORM 1 29.1

C3LOaOD:BROOMOE'TANE 1 20.4

CHLOROFORM 1 20.0

*AL 7RIHILOMETHAIM 1 96.70

VOLATILE ORGANIC :OMPOUNDS IN

BNz 1 17.4

CARBON :STRA:HLORIDS 1 16.0

CHLOROBENZENE 2 111.5

1.2 DICHLOROBENZENE 2 14.3

PER LITER:

~ 22.4

26.4

17.9

17.1

33.8

F rCROGRAMS

16.5

14.*5

13..5

13.5

17.9- 26.9

21.1- 31.7

14.3- 21.5

13.7- 20.5

67.0- 101

PER LZTrR:

13.2- 19.3

11.6- 17.1

10.8- 16.2

10.3- 16.2

ROT ACCTPTASLE

ACC TA3L Z

ACC PTALT

ACCEPTABLE

ACCEPTABLE

ACCEPTABLE

ACC!PT&BLE

ACCEPTA BLE

BASED UPON THEORETICAL CALCULATIONS, OR A REVERZYCE VALUE WIEN NE:!SSAR!

PAGE 5



PERFORMANCE EVILUATION REPORT'

WATER SUPPLT STUDr NUMBER WS032

LA3ORATORT CA061

SAMPLE REPORTED

ANALYTS NlsUER V AL1E

VOLATILE ORGANIC COMPOUNDS IN

1,4-DICHLOROBENZENE 1 12.6

I.,2-DICHLORO TRANE 1 1'L.0

1,1-DICHLOROETHTLENE 1 10.2

C 1,2 DICHLOROETHYLENE 2 13.M

T L,2 DICHLORO0ETHLENE 2 18.8

1.,2 DICHLOROPROPAI6E 2 6.13

2 13.m

STTRENE 2 8.95

TETRACHLOROETHYLENE 2 8.00

TOLUENE 2 6.90

1. 1. 1-TRICHLOROETHANE 1 10.8

TRICHLOROETHYLENE 1 11.5

HIC

BASED UPON THEORETICAL CLLCULATIO

TRUE ACCEPTANCE
VALUE' LIMITS

ROGRAMS PER LITER:

13.6 10.9- 16.3

13.3 10.6- 16.0

9.13 5.48- 12.8

12.3 9.84- 14.8

16.9 13.5- 20.3

6.46 3.88- 9.0

11.8 9.44- 14.2

8.66 5.20- 12.1

7.43 tL.46- 10.LL

6.54 3.92-. 9.16

10.1 8.08- 12.1

12.2 8.96- 13.4

iS,. OR A REFERENCE VALUE

DATY: 6/13/

PERFOREANCE
rTALUATIONS

ACCPTA9LE

ACCEPTABLE

ACCEPTA3LE

ACCE PTAEL!

ACC!PTAB LE

ACCEPTABLE

ACC!-PTX ALE

ACC!P A L E

ACCEPTABLE

ACCEPTABLE

ACC!PTAL7*

ACCEPTABLE

WHEN NZ:ESSART

PAGE 6
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PERFORMANCE EVALUTATION REPORT

WATER SUPPLY STUDY NUMESR VS032

DATE 8/13/'

LABORATORY CA061

SAMPLE REPORTED
ANALYT3S NU8 ER VALUE

TOLATILZ ORGANIC COMPOUNDS IN

VINYL CHLORIDE 1 3.56

TOTAL XYLENTS 2 7.73

BROMOMETHANE 3 19.5

1, 2DIBROMO3CRLOROPROPANEL 1.33

DICHLOROMETHA42 3 9.21

ETHYLENE D13ROMZDE (ZDB)4 2.25

* AZUDNRZSU7ADIMN: 3 27.3

, 3 18.3

1,1,2-7R:CZL3 RDETANS 3 15.2

1,2,3-TRI:HLOROPROPANE 3 12.7

MISCELLANEOUS ANALrTzs:

TURBIDITY
(NTu'S)

TRUE
VALUE:

MICROGRAS

2.57

7. 54

16.0

1.78

7.77

2.29

19.3

:4.3.

13.2

9.85

4.62 4. 10 3.76- 4.93

PER FOR MANCE
!VALUATIO NS

ACCEPTANCE
LIMITS

PER LITER:

1.54- 3.60

L.52- 10.6

7.98- 22.3

1.07- 2.49

5.45- 10.2

1.37- 3.21

9.90- i.7.3

9.51- 15.7

5.96- 12.4

ACC!PTAFLZ

- BASED UPON THEORETICAL CALCULATIONS, OR A REFERENCE VALUE WNE? NECESSARY.
- SIGNIFICANT BIAS IS INTIIPATED FOR THIS RESULT.

PA G' 7

ACCE PTA 8LIZ

ACCEPTABLE

ACCEPTABLE

ACC EPTA3L!

ACC EPTA3LE

ACC!PTABLE.

NOT ACCEPTA9LE

NOT ACCZPTABLE

---------- -- I- - -



PERFORMANCE EVALUATION REPORT DATT: 3/13/

iOET!R SUPPLY STUDY SUMBTR 15032

LABOR170RRT C1061

SAMPLE REPORTED TRUE ACCEPTANCE PERFORMANCE

ASALTTES NUMBER VALUE VALUE* LIMITS EVALUATIDWS

MISCELLANEOUS &NALTZS:

SULr.TE . 25. It 27.0 2(.7- 29.4 ACCYPTABLE

(MILLIGRAMS PER LITER)

7OTAL CYANIDE 1 0.401 0.400 0.300-0.500 ACCPOf1L

(MtLLIGRAMS PER LITER)

SASED UPON THEORETICAL CALCULATIONS, OR A REFERENCE VALUE WHEM NECESSARY.

PAGE 3 (LAST PAGE)



Corrective Action Plans
WS032

Polynuclear Aromatic Hydrocarbons (PAH) and Adipates/Phthalates

The results indicate that the semivolatile compounds (PAHs) were spiked into sample
'WS032 at concentration levels at or below the S-Cubed limits of detection, thus they
were not detected by S-Cubed. The spiking levels for benzo(a)pyrene (0.337 pg/L),
benzo(k)fluoranthene (0.200 pg/L), and dibenzo(ah)anthracene (0.169 pg/L) were too
low for the quantitation of these compounds by normal low concentration methods (e.g.,
Method 8270). Method 525 is a more appropriate method for the determination of
these semivolatile analytes; however, S-Cubed does not currently have this method in
place, and is not certified for this method, so it is inappropriate to report these results.

It should be noted that when the 2-step extraction (base/neutral and acid) is performed,
base-catalyzed hydrolysis of the phthalates will occur and will significantly reduce their
recovery. Since the laboratory was directed the 2-step extraction, it is not surprising
that butylbenzyl phthalate and diethyl phthalate were not detected at their respective
spike concentrations of 5.2 pg/L and 8.22 pg/L one solution to this problem would be
to utilize the 1-step acid/neutral extraction.

Volatile Organic Compounds

The reported concentrations exhibited a high bias which caused the recoveries of
bromodichloromethane, hexachlorobutadiene, 1,2,4-trichlorobenzene, and 1,2,3-
trichloropropane to be outside of the acceptable limits. In addition, the GC/MS and
purge-and-trap system response to hexachlorobutadiene, 1,2,4-trichlorobenzene, and
1,2,3-trichloropropane was poor. The small response factors that resulted contained a
high relative error when they were used to quantitate the sample. A new trap will be
incorporated in order to increase the system response to the heavy, later-eluting
compounds. Additionally, the standards used in this analysis (Method 524.2) were not
the standards normally used by S-Cubed, but were purchased from a different-
manufacturer. S-Cubed will determine the accuracy of the standards that were used
against S-Cubed's normal standards and against a second source of standards before
they are used again for quantitation.
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